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S Rr. I. Tranſition to the World in General, aud 
to the Heavenly Bodies in Particular. 


O aſcend now to that wonderful 
Structure of the glorious H + A- 
VEN s, and to ſhew from thence 
in a moſt convincing Manner, to 
all ſuch as ſtill doubt whether 
there be a Creator and Ruler of 
the Univerle ; there ſhould ſeem 
nothing more to be required, than to lift up our 
Eyes, and only to Contemplate the Firmament 
without Prejudice, and therein the incredible 
Vo I. III. 1 5 Great- 


2 
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Greatneſs of that unmeaſurable Space, and of 
the Lights that are placed in it; and beſides, 
the wonderful Splendor of them all, the particular 
Influences which the Sun and Moon, among 0- 
thers, have upon our Globe, their unſpeakable 
ſwift Motions, hardly to be comprehended by 
human Imagination; and in the whole, the juſt 
and exact Obſervation of ſo many Laws and Ways 
to which ſuch a number of Bodies have been ſub- 
ject for ſo many Ages, through ſuch vaſt and un- 
known Spaces, and with ſuch a terrible ſwift Mo- 
tion as far exceeds that of a Cannon Pullet, and 
without being in the leaſtwiſe conſcious thereof 
themſelves : And this ought certainly to make an 
Atheiſt acknowledge, in caſe no Adorable and 
Powerful Direction had place in all theſe matters, 
and theſe Bodies, with reſpe& to their Magnitude 
and Velocity, were only moved by Chance, that 
they might likewiſe fall foul upon, or run againſt 
cach other by the ſame Chance ; and therefore that 
it would have been much better for him never to 
have been born, than to live in a continual Fear, 
that ſomething like this ſhould happen to the 
Earth, which is his Dwelling place. 


Src r. II. Convictious from the Sight thereof. 


AN p tho” one ſhould not carry one's Thoughts 
ſo far ; let an Atheiſt ſuppoſe (to make uſe of the 
emphatical Proof produced by Cicero, in his Book 
of the Nature of the Gods) that from the Beginning 
of his Life he had been always ſhut up in the Ca- 
vern of a Mountain, in which he had ſeen no o- 
ther Lights than little Lamps, nor no other Co- 
lours than thoſe of diſagreeable Rocks; and that 
he ſhould at laſt, through a-Crack in this Moun- 
tain, or by any other means, come to look up in- 
to the Air, and have a Sight of that Fee. ſo 

Iull 
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full of Luſtre and Beauty, the glorious Sun mov- 
ing in the Heavens, and not only enlightening 
and warming this whole viſible Globe of the 
Earth, but likewiſe rendering it fruitfulz and ca- 
pable of ſupporting both Men and Beaſts ; and 
beſides all this, ſhould ſee the lovely. Green of 
Trees and Fields, and the charming Colours of 
ſuch a Number of different Flowers; could he 
help being exceedingly ſurprized and amazed, and 
forbear thinking how unconceivably Great and 
Glorious the CREAT OR of all theſe Things 


muſt be ? 


S Er. III. The Sun proved to be bigger than the 
Earth, by the Eclipſes. 


No w how ſtrong and irrefragable a Proof ſoever 
may be drawn from the mere Contemplation of 
the Heavens, that it muſt have been a Great and 
Adorable CREATOR by whom theſe noble Bo- 
dies, and particularly the Sun, has been made, and 
by that means, ſo many Benefits and Advantages 
daily communicated to this our Globe ; yet there 
is a great Error, which has hinder'd almoſt ail 
Men from judging of theſe Matters according to 
Truth : It is that childiſh Prejudice which cauſes 
us to look upon the Sun to be a Body of the Di- 
menſions or Breadth of about a Foot, or a Foot 
and a half at moſt. 

But thoſe who know by the Eclipſes of the 
Moon, that the Shadow ALZ (Tab. XX. Fig. 2.) 
which the Sun D G, by ſhining upon one Side of 
the Earth, caſts on the other Side, grows conti- 
nually ſmaller from A Z to L, and runs out to a 
Pyramidal or Conical Figure AL Z, the Point or 
Vertex of which is at L, may, without knowing 
much of Opticks (whereby the ſame is proved) 
quickly infer, that the Sun D G is much greater 

Vor. III. Ty 2 than 
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than the whole Globe of the Earth ; for if the 
Sun were in its Diameter only as h equal to the 
Globe of the Earth A Z, it is plain that the Sha- 
dow, being then equal at AMN Z, would be 
every where, or at MN, as big as at A Z, and 
always remain ſo. 

And in caſe the Sun's Diameter were as a a, 
leſs than that of the Earth A Z, it is plain enough 
that the Shadow of the Earth would become con- 
tinually larger towards PO, and farther. 

So that fince it appears, by undeniable Obſer- 
vations in the Eclipſes of the Moon, that the Di- 
ameter of the Shadow at the Diſtance of the Moon, 
is not equal to that of the Earth, nor becomes 
bigger when farther from ir, but that growing 
continually lefler, it makes the Pyramid AL Z, 
it will entirely fatisfy thoſe that underſtand this, 
that the Sun D G, is bigger than the Earth A Z. 

The Knowledge of this may perhaps in ſome 
manner deliver People from the aforeſaid childiſh 
Prejudice, and raiſing their Aſtoniſhment, at the 
Power of their Creator, make them conſider the 
Sun in its true Magnitude. But this will be done 
much more effectually, when they know that, ac- 
cording to undoubted Aſtronomical Obſervations, 
we may fafely fuppoſe the Sun to be above a 
hundred thouſand times bigger than the Earth. I 
know very well that this will appear altogether 
incredible to thoſe that are unexperienced in 
Aſtronomy. ; 1ſt, Becauſe the Ancients have not 
allowed the Sun to be more than 166 times big- 
ger than the Earth, and ſome not ſo much. 2dly, 
Becauſe the Diſagreement among the Aſtronomers 
_ themſelves, concerning the Sun's Magnitude, is 

the Cauſe that their Concluſions have little or no 
Weight with ignorant Perſons. 


To 
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To remove this ſtumbling Block, we ſhall en- 
deavour, as far as the Brevity of this Diſcourſe 
will permit, to ſhew the Certainty of what has 
been advanced, and tho' we can't eaſily know the 
exact Magnitude of the Sun, yet it will appear 
plain enough, that a Hundred Thouſand Globes 
of the Earth being put together, will not be larger 
than the Body of the Sun. But they who know 
this by the Principles of Aſtronomy, may paſs 
by the following Demonſtration, and proceed to 
Sea. IV. 


Sec rT. IV. The Magnitude of the S UN, proved 
from ASTRONOMY. 


A Breif DEMONSTRATION of the Foun- 
dation of the Aſtronomical Conclufions about the 
MaGcNITUDE of the SUN. 


Tur the Aſtronomers in their Calculations of 
the Bigneſs of the Sn, do proceed upon the ſame 
Principles and Foundations, as the Geometricians 
in meaſuring the Heighth of a Tower, a Hill, or 
the like, is obvious to all that underſtand any 
thing of Mathematicks. For which cauſe we 
may be equally certain of the Concluſions of the 
former, as of the latter, provided that the Aſtro- 
nomers can make their Obſervations as juſily and 
accurately as the Geometricians. 


To prove this Aſſertion a little more clearly: 


I. They take the Semi-Diameter of the Earth 
AB (Tab. XX. Fig. 1.) for an Unit, in order to 
determine the Sun's Magnitude B G, with reſpect 
to the ſame. 


Yy 3 II. They 
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II. They obſerve, after different Manners, 
( which we ſhail not here deſcribe) the Angle 
A CB, which is made at the Center of the Sun C, 
and takes in the half Diameter of the Earth A B. 
This they call the Angle of the Parallax, becauſe, 
if we look-along the Lines A C and B C, which 
make this Angle (and conſequently from the Su- 
perficies of the Earth A, and from its Center B) 
to the Center of the Sun C, the ſaid Center C, 
ſeems to cover the Point I, to thoſe that look at it 
from A, and the Point F in the Heavens K L, to 
ſuch as look at the ſame from B. This Difference 
of Sight they call the Parallax ; and foraſmuch as 
the Angle A B C is thereby determin'd, they 
arc uſed, for Brevity ſake, to call this Angle the 
Parallax : And when they have found this Angle 
ACB at any Height of the Sun above tlie Hori- 
zon, they compute how much it amounts to when 
the Center of the Sun C is in the Horizon AI; 
and this they call the Horizontal Parallax. 

III. This Angle was firſt 
obſerved from the Antients 11 8 
down to Tycho Brahs, to "Us 1 
about —— — — 

But by Longomontanus, a Di- 
ſciple of Tycho Brahe, reduced to 

And laſtly, By Kepler, after 
various Obſervations, ede Min. oo Sec. 
reduced to 

IV. Atterwards another Method of Obſerva- 
tion being found out, which was not liable to ſo 
great Miſtakes as the former, to wit, by the 
Moon's Diſtance; Ricciolus has found, that the 
aforeſaid Angle does not exceed 30 Sec. or half 
2 Minute. 

And this is alſo ccunted a great Conceſſion, 
ſince, according tꝰ Mr. Miiſton, it does not 4 

| CCC 


705 Min. 40 Sec. 


— 
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ceed 25 Seconds, 10 Thirds. And Wendelinus brings 
it yet down to 15 Seconds. 

V. There is another Method brought into Pra- 
ctice by Monſieur Caſſini, and Monſicur De la Hire 
in France, by Mr. Flamſtead in England, and other 
great Men elſewhere; to wit, by Teleſcopes 
arm'd with Micrometers, whereby, without any 
Danger of falling into ſo many Miſtakes, the ſaid 
Angle ACB may be obſerv'd with the utmoſt 
Exactneſs, in caſe it can bear, by reaſon of its 
Smallneſs, any Determination by us that dwell 
upon the Earth. 

From whence the ſaid Angle is computed by 
Flamſtead, (vid. Whiſton. Prælect. Phyſ. Mathem. 
p. 276.) by Caſſini, (vid. La Hire's Tas. Aſtron. p. S.) 
by Sir Iſaac Newton, (vid. Gregory Aſtron. p. 336.) 
to amount to but 10 Seconds. 

VI. From all which *tis plain, that in Propor- 
tion, as the Means have become more certain, 
and the Inſtruments of meaſuring more exact, it 
has been obſerv'd, that the Angle ACB of the 
Parallax of the Sun, has conſtantly grown leſs and 
leſs. 

And therefore that theſe abovemention'd Diffe. 
rences, that have occur'd among the Aſtronomers, 
have only procceded from the Moderns uſing 
better Methods, and more exact Inſtruments than 
the Antients ; bur they are by no means to be ac- 
counted Diſagreements, as ſome unskiltul Perſons 
have called them, ſince the Antients have only 
ſhown thereby how fac they had attain'd, and the 
Moderns, how much farther : And this is the 
more remarkable, becauſe the ſaid Differences have 
ouly been found between the Antients and the 
Moderns ; but fo far as they occur between An- 
tients and Antients, and Moderns and Moderns, 
that have made uſe of the ſame Methods and In- 
lruments, they are hardly worth the naming. 

Yy 4 VII. Now 


' 
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| 
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VII. Now to proceed. Since Aſtronomers have 
found in the Triangle AB C the Side AB or the 
Semidiameter of the Earth, with the Angle of the 
Horizontal Parallax of the Sun A C B; and know- 
ing that the Angle B A C is a right, when the 
Center of the Sun C is in the viſible Horizon A TI, 
they have found in this Triangle, two Angles and 
cne Side ; wherefore by Trigonometry, they may 
find out the Line BC, or the Diſtance of the Sun 
from the Earth. | 

VIII. Now this Diſtance B C of the Sun from 
the Earth being known, which is likewiſe one 
Side of the Triangle BD C, they ſtill ſeek for 
two Angles in the ſame, they being here ne- 
ceſſary to compute the Semidiameter of the Sun 
DC. 

IX. To find this, they obſerve with their In- 
ſtruments (which, by the way, exceed very much 
in Exactneſs thoſe of the Antients) the Angle 
D B G, containing the whole viſible Breadth of 
the Sun, and this they term the Apparent Diame- 
ter of the Sun. | 

The half whereof is the Angle DB C, or the 
Apparent Semidiameter of the Sun, ſo called, be- 
cauſe it contains the half of its Diameter. 

X. There has not occurr'd, in the Courſe of 
Ages, ſo great a Difference in this, as in that of 
the Parallax; and conſequently likewiſe accord- 
ing to theſe three times, which we have remark'd 
among the Obſervers before about the Parallax, 
(when the Sun 1s in its middle Diſtance, that is, 
between the fartheſt from, and neareſt to the 
Earth) the apparent Diameter of the Sun, or the 
Angle DB G is computed by | 


Ptolemy, to be ——-+ ——— 31 Min. 20 Sec. 
Copernicus, at about ————— 32 Min. 45 Sec. 
Tycho and Longomontanus = 31 Min. - 
| | EKRKRocciolus 
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Ricciolus ————— 31 Min. 56 Sec. 
Huygens q 30 Min. 30 Sc. 
Newton, who much approves 
the Obſervation of 0 32 Min. 15 Sec. 
and Flamſtead 
La Hire, about — 32 Min. 11 Sec. 


XI. So that the higheſt Computation of the ap- 


parent Diameter amounts to 32 Min. 45 Sec. and 


the loweſt being but 30 Min. and 30 Sec. the Dif- 
ference is no more than 2 Min. 15 Sec. the half of 
which being taken for the Angle DB C, produces 
only a Difference of 1: Min. that is, about ; Part 
of the whole. 

XII. Whereas the greateſt Parallax being of 
3 Min. and the ſmalleſt bur of 6 Sec. the former is 
above 30 Times bigger than the latter, as we 
have ſhewn above by Numb. III, IV, V. 

XIII. And from hence it 1s manifeſt, that the 
Variety of the Obſervations, in the apparent Dia- 
meters, may produce ſome, tho' but a very ſmall 
Difference ; bur in the Angle of the Parallax, it 
will occaſion a very great one in the Magnitude 
of the Sun. 

XIV. Finally, foraſmuch now that in the Tri- 
angle DBC, is found the before-given Side B C, 
or the Diſtance of the Earth, and the half appa- 
rent Diameter of the Sun, or the Angle DBC; 
and moreover, the Angle BDC being a Right 
Angle, becauſe the Line BD touches the Circle 
DOG at D; it follows, that in the ſaid Triangle 
DBC, there are found two Angles on one Side, 
whereby the third, DC, or the ſought-for Semi- 


diameter of the Sun may be found. 


XV. We might now, after this manner, from 
theſe and the preceding Conceſſions, compute, 
firſt the Diſtance of the Sun from the Earth BC, 
and afterwards the Bigneſs of its Diameter DC. 


But 
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But fince our View here is only to fſhew the Mag- 
nitude of the Sun, and the Difference thereupon be- 
tween the Old and Modern Aſtronomers, but not 
fo much to enter into any Diſcuſſion of the Diſtance 
thereof, we ſhall make uſe of a more conciſe Me- 
| thod, which is nevertheleſs attended with a Ma- 
| thematical Certainty, and will be obvious to ſuch 
as are experienced in Geometry. | 

And this conſiſts in the following Proportion, 
1 or Rule of Three; in which we ſhall uſe the An- 
it gles ACBand DCB in the ſtead of their Sines, 
| which indeed will be moſt agreeable to Geome- 
trical Exactneſs; but becauſe there reſults no con- 
fiderable Difference from it, and yet the Calcula- 
tion is much more convenient, we ſhall uſe it as 
_ Aſtronomers have done. And thus it pro- 
cceds : 


As the Angle A CB, or, the Horizontal Parallax of 

the Sun, is, to The Angle D BC, or the apparent 
it Semidiameter thereof; ſo is The Earth's Semidi- 
It! ameter A B, to The Sun's real Semidiameter DC. 


And this Rule does not only obtain with reſpect 
to the Sun, but likewiſe to all other Heavenly 
Bodies whatſoever. 


taking the Parallax 3 Minutes, and 

the half apparent Diameter 15:4 

Min. the Semidiameter of the Sun 

is greater than that of the Farth| 

AB, — — — 
And theſe Numbers be ing cubed, 

i 138 tin.es 


XVI. So that according to and 


51 times. 


(toraſmuch as Spherical Bodies 
are to each other as the Cubes 
of their Semidiameters) the Sun 


is bigger than the Eatth ——— 
XVII. Ac- 


— — — — — —— — SY 
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XVII. According to Ricciolus) 
the Parallax 3o Seconds, is to the | 
apparent Semidiameter 15 Min. 
58 Sec. as 30 to 958 Seconds, or 1 3115 times. 
to 311; and conſequently the Se- ö 
midiameter of the Sun DC is | 
greater than that of the Earth A5. 
This being multiply'd cubical- 
ly, makes the Globe of the Sun 
bigger than that of the Earth above 


XVIII. According to Sir Iſaac 
Newton, the Parallax 10 Sec. is to 
the apparent Semidiameter 16x 
Min. as 10 Seconds to 967: Se- > 
conds; and conſequently the Sun Y 


3 looo times. 


96 ; times. 


Semidiameter is bigger than the 
Earth's 
And this being multiply'd cu- 55 


bically, the Body of the Sun ex- 900,000 times. 
ceeds that of het Earth about 
XIX. Finally Ja Hire's Propor- 
tion requiring 6 Seconds Parallax, 
they are 16 Min. 5 Sec. apparent 
Semidiameter, as 6 Sec. to 965: 160 times. 
Sec. Or I to 160;;; accordingly 
the Semidiameter of the Sun is 4 
greater than that of the Earth 
And by cubing this Number, 
it appears that the Sun — 1m 000,000 ries: 
the Earth's Magnitude, at leaſt 


XX. From 
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XX. From all which compared with one ano- 
ther we may gather, 

Firſt, That the Semidiameters of the Sun have 
increas'd from full Five, or hardly Six ; firſt to 
tull 31, afterwards to full 96, and laſtly, to 160 
Semidiameters of the Earth; which, to thoſe 
that are not much vers'd in theſe Matters, ſince 
the Numbers are not great, may ſeem probable 
enough. 

Secondly, But that the Globe of the Sun itſelf 
ſhould grow from hardly 140 Magnitudes of the 
Earth, firſt, to 31000, and afterwards on a ſudden 
to 902,000, and laltly, to the Size of four Millions 
of Times greater than the Globe of the Earth, is 
fuch a ſurprizing thing, that they who are not 
uſed to theſe kinds of Calculations, muſt needs 
judge it impoſſible, and think that altho' all that 
has been ſaid about the Semidiameters were true, 
yet this would appear a Miſtake in Aſtronomy : 
But every one that underſtands Geometry, knows 
that one 1s as ſure as the other. 

So that we now ſee finally, that this Increaſe 
and Difference of the Sun's Magnitude, manifeſt- 
ing itſelf in the Sequel of Time, was principally 
and moſtly occaſion'd by the continual Diminuti- 
on of the Angle of the Parallax, fince the ſmall 
Diverſity in the apparent Semidiameters might 
indeed contribute ſomething, but yet very little 
thereto. But irs amazing Magnirude is now par- 
ticularly to be aſcribed to the Cubical Multipli- 
cation of the real Semidiameter thereof. 


XXI. Since therefore all that has been advan- f 


ced, carries along with it a Mathematical Cer- 


tainty in the manner of computing, it remains 


only to be inquired, whether the lateſt Aſtrono- 
mers have likewiſe rightly obſerved that the Angle 
of the Parallax is ſo ſmall, which we ſhall leave 


to the Study of thoſe that think themſelves con- 
cern'd 
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cern'd therein; foraſmuch as the comparing the 
three Ways that were in Uſe from the Times of 
the Antients, to Tycho Brahe, and from him in 
the laſt Age by Ricciolus, Wendelinus, and others, 
and now by Meſſieurs Caſſini, Flamſtead, and la 
Hire, would prove too great a Digreſſion, and 
take up too much room here. 
This is certainly true, and obvious to all that 
underſtand the Science of Aſtronomy, that the 
Antients, according to their own Confeſſion, 
could hardly be certain to a Minute in their Ob- 
ſervations of the Heavenly Bodies, even with their 
largeſt Inſtruments; and that the following Me- 
thods have had great Advantages above the for- 
mer, both in proceeding more certainly, and in 
coming much nearer ; becauſe that the Angle, 
which was neceſſary to them for computing the 
Sun's Diſtance, was ſo much greater, compriſing 
the whole Space between the Moon and the Earth, 

which is about ſixty Times as large as the Semi- 

diameter of the Earth, of which the Antients 
e were obliged to make uſe, which renders the Mi- 
: {takes of the latter in their Obſervations ſo much 
* leſs than thoſe of the former. But the Mo- 
derns, by the help of their Teleſcopes and Micro- 
meters, ſeem to have brought this Science of A- 
ſtronomy to as great a Perfection as it is poſſible 
for Men to do, making the Firmament itſelf ſerve 
them for a Quadrant by the means of the afore- 

mention'd Inſtruments and proper Pendulum- 
Clocks; and ſo, with no leſs Certainty than the 


former, they are able to make their Obſervations 
ſ- © toa few Seconds. 


TWO 


iy 


* 
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Ser. V. It may be ſhewn, with ſufficient Certainty, 
that the Sun is above 100,000 Times bigger than. 
the Earth. 


Bur if the Parallax of the Sun does ſtill re- 
main immenſurable to thoſe Obſervers that can 
meaſure every thing with ſo much Exactneſs, 
eſpecially if they endeavour to meaſure it about 
the neighbouring Planets, Mars and Venus, which 
(if their Diſtance alſo do not hinder) have Pa- 
rallaxes much greater and more capable of Ob- 
ſervation, and then make their Calculation of the 
Parallax from the Sun's and Planets Diſtances, 
(the Ratio whereof is better and ſufficiently 
known to them) it may be inferr'd, that it con- 
ſiſts of a very few Seconds or leſs, if they obſerve 
and diſcover it after this Manner. And therefore 
that we may conclude upon juſt and true Princi- 
ples, that alrho' theſe Magnitudes which the pre- 
ſent Aſtronomers do aſcribe to the Sun, can't be 
ſo nicely determin'd, by reaſon of the Smallneſs 
of the Parallax (as all of em, even the chicfeſt, 
allow, and whereof I could produce many Proofs) 
nevertheleſs the ſame muſt be unconceivably great. 
And in caſe we ſhould not admit of the 160 Se- 
midiameters of /a Hire, and conſcquently of the 
Magnitude of the Sun above four Hundred Thou- 
ſand times bigger than the Earth, yet we can't 
think thoſe of Mr. Huygens ſo much to exceed the 
Truth, who makes the half Diameter of the Sun 
equal to 110 of thoſe of the Earth, and its Mag- 
nitude conſequently 1.33 , oo more than that of 
the Earth; which as, it is eaſy to compute, does 


require a Parallax of eight, or near nine Seconds. 


— 


Or 
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Or we may come yet nearer, and take the 
Calculation which Sir Iſaac Newton makes uſe of 
in his Theory of the Moon, which ſuppoſes the Sun's 
Semidiameter to be 9645, and its Magnitude to be 
900,000 Globes of the Earth. Yea, if we take 
that of Flamſtead and Horrox, of about 12 Seconds 
(vid. Newton Princ. Mathem. p. 414.) which is 
twice as large as Mr. La Hire's; we ſhall find yet 
more certainly, that no conſiderable Error is com- 
mitted in aſcribing too great a Magnitude to the 
Sun, tho' that includes in its Semidiameter above 
8, and in its Magnitude above 500,000 times 
that of the Earth. 

Wherefore, ſuppoſing (as we have done, St. III.) 
that the Sun is 100, ooo as big as the Earth, we 
may be ſufficiently aſſured, that we rather make it 
too ſmall than too great; ſince the Parallax in this 
Caſe of about 21, is at leaſt bigger than 20 Se- 
conds, and admitting with Sir Jaac Newtozz, the 
apparent Semidiameter to be 16; Minutes, we find 
the Sun's real Semidiameter to be barely 46:. And 
that no Error is committed here in allowing too 
much to the Sun, as appears from hence, That the 
Obſervations (as Sir aac himſelf owns in the 
Place above) of Kepler, Ricciolus and Wendelinms 
don't allow the Parallax to be much greater than 
20 Seconds; tho” they have not us'd the accurate 
Method of Caſſini in their Obſervations, which 
renders this Parallax yet much ſmaller. 

Again, becauſe (as appears by Sect. IV.) Wen- 
delinus himſelf, after his Method, makes it 15 Se- 
conds, which is ſo much leſs than 20. 

Laſtly, The Teſtimony of the ſo often prais'd 
Sir TJaac Newton, is of great Weight in this Place, 
who making the Parallax to be 20 Seconds, ſays, 
That he chooſes rather upon that Occaſion to 
make it too big than too little; whereby he does 
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not obſcurely infinuate, that the ſame ought real- 
ly to be taken ſomething ſmaller. 

From whence then it again follows, that the 
Diſagreement between the firſt and the laſt Aſtro- 
nomers does not prejudice the Truth of the Con- 
clufions of the latter, about the determining the 
Sun's Magnitude ; and that it is not too great a 
Conceſſion to allow it to be atleaſt 100,000 times 
as big as the Earth. 


Scr. VI. Convictions from the foregoing Obſervations. 


To reſume then the thread of our Diſcourſe : 
Can it now be imagined that ſuch a dreadful 

lobe of Fire, which is above 100,000 times 
bigger than our Earth (and one might more truly 
ay above a Million of times, according to the 
atoreſaid Demonſtration) has been produced by 
mere Chance, and for ſo many Ages continued to 
diſcharge thoſe great Functions, of which all the 
Inhabitants of the Earth are daily ſenſible ? And 
can any one perſwade himſelf that a Sea of Fire, 
of ſo aſtoniſhing an Extent, could have been con- 
tained within its Bounds, and in the Order and 
State we find it in, without the continual Di- 
rection of a great and wonderful Power and Wiſ- 
dom? Whereas there is no Matter known to 
Mankind, which with reſpe& to us operates 
with more Fury, and, if it be in any Quantity, 
more ungovernable than Fire, of which there 
comes down to us daily (as the Burning-Glaſſes 


prove) ſo much from the Sun, either in, or with 


the Light thereof. And ought not the Hypothefis, 
that Chance, (or ſomething elſe that is entirely ig- 
norant of its own Actions, is the productive Cauſe 
of the Sun) makes every one, even the boldeſt 
Atheiſt himſelf, live in a perpetual Fear that by 


ſo continual a Motion and Raging of ſuch an 
| un- 
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unconceivably great Quantity of Fire and inflam- 
ed Particles, or ſometime or other, by the De- 
ſcent of a much greater Quantity at once of this 
Matter from the Sun, along the ſame Way in 
which its Rays proceed at preſent, every thing 
might be ſet on Fire on the whole Globe ; or 
that the Sun having conſumed the Food of that 
Fire, might change its Nature, and ceaſe to com- 
municate its Warmth and Light to us; by which 
Means the whole Earth would be turned into the 
moſt diſmal Dungeon that any one can poſſibly 
conceive, How much more eaſie then and happy 
do theſe Men live, who acknowledging the 
Maker thereof for an Almighty God, and their 
Gracious Benefactor, know that every thing, and 
even this dreadful Globe itſelf, of Light and Fire, 
can only ſtir and move according to the Good 
Pleaſure of him that is the Lover of Mankind; 
and who, to deliver us from ſuch a well-ground- 
ed Apprehenſion, has declared expreſly in his 
holy Word, Gen. viii. 22. That while the Earth re- 
maineth, Seed-time and Harveſt, and Cold and Heat, 
and Summer and Winter, and Day and Night ſhall not 
ceaſe ; which Promiſe has been made good for fo 
many thouſand Years. 


Sect. VII. The Sun's Diſtance from the Earth. 


Now if we paſs on from the Magnitude of 
the Sun (of which I hope thoſe that underſtand 
what has been already ſaid are fully convinced) 
to its Diſtance from the Earth, to the end that we 
may likewiſe therein re&ify thoſe miſtaken Noti- 
ons, which even from our Childiſh Years we have 
conceived about it, and which we can ſcarce fan- 
Cy to be more than the Space of a Mile from us, 
an unlearned and unexperienced Perſon will not be 
leſs aſtoniſhed than he was before, when he hears 

Vol. III. 22 us 
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vs declaring, that we do not make too large an 
Allowance for the Sun's Diſtance, if we maintain 
for a certainty, that it amounts to above loo Se- 
midiameters, or half Thickneſſes of the Earth. 

That the Sun is very far from this Globe may 
be proved by the Sun-Dials and otherwiſe, which 
we ſhall now paſs by, only ſhewing, as we have 
done before in Se. IV. that the Diſagreement of 
Aſtronomy, with reſpect to the various Diſtances 
of the Sun, are only occaſioned from hence, that 
the Moderns are furniſhed with ſo much better 
Inſtruments or Methods for obſerving the Sun's 
Parallax than the Ancients ; ſo that the ſmaller 
this continually appears to be, ſo much the greater 
is the Sun's Diſtance from the Earth. 

To ſet this Matter in a clearer Light, for the 
Benefit of thoſe that are not skill'd in Aſtro- 
nomy. 

Let the Semidiameter of the Earth, AB, 
Tab. XX. Fig. 3. (as in Se. IV. Numb. VII.) be 
taken for an Unit, the Angle of the Horizontal 
Parallax of the Sun A CB in the Triangle ABCA, 
being likewiſe known by Obſervations : Then, 
ſince BAC is a Right Angle, the Diſtance of the 
Sun from the Earth, or from the Line BC, may 
be eaſily found by Right-lin'd Trigonometry : 
This Operation will be readily perform'd by ſuch 
as only underſtand that Way of Computing. 


Suppofing then A C to be the Angle of the Parallax : 


With Tycho Brahé of three Minutes, 
we find the Diſtance BC conſiſt of 


Semidiameters of the Earth to the Num- 
ber of 


1150 


— —jüʒ- —— — 


With Ricciolus of 30 Seconds, barely = 7000 


With 
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With Newton, Caſſini, Oc. ot 10 = 
conds BC is full ——- a 20,000 


With Huggens between 8 and 9 Se- 


2 4,000 
MM gps. nne 


And with La Hire of cond 6 Seconds, 
to full - — — 34,009 


And if (as has been done before) we' 
ſuppoſe the Sun to be 100,000 times big- 
ger than the Earth, the Parallax A C B 
will be about 20 Seconds (computing 
the apparent Semidiameter of the Sun to 
be 32; Minutes) and the Diſtance from 
the Sun to the Earth will amount to Se- 
midiameters thereof, —- 


> 10,000 


N 


— 


Now ſince we can be aſſured from the ſo exact 
Obſervations of the greateſt Modern Aſtronomers, 
that the Parallax A C B is not more than of 20 
Minutes, we may conclude with the ſame Con- 
fidence as a Geometrician can meaſure the Di- 
ſtance of any two Places on the Earth, not indeed 
how great the true Magnitude of the Sun, and 
how far its Diſtance is from us; but it may be 
concluded by a Geometrical Certainty, beyond 
all manner of doubting : 


' Firſt, That the Sun is one hundred thouſands times 
àas big as the Earth. 


And, Secondly, That its Diſtance from us is 


not leſs that ter thouſand Semidiameters of the 
Earth. 


Z Z 2 Sxer. VIII. 
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Sect, VIII. Conviftions from the foregoing 
Obſervations. 


No ſince it is indiſputably true, that if the 
Sun had been placed much nearer to the Earth 
than we find it, nothing leſs could have been ex- 
peed than a Total Conflagration thereof; and 
in caſe it had been much more remote, the Earth 
would have refuſed to produce its Fruits for the 
Support of thoſe that dwell upon it. Can any one 
imagine again, that it is without Deſign, that this 
great and terrible Fire among ſo many numberleſs 
Places that it might have poſſeſſed in the great 
Space of the Univerſe, with reſpe& to the Earth, 
ſhould be fixed jult there only, where it can cauſe 
ſo much Good and ſo little Harm to this Globe? 
Now if ſo unhappy a Philoſopher (who maintains 
that the Sun. has by meer Chance only acquired 
juſt that Place which is ſo uſeful and advantageous 
to the Earth, and all that is upon it) be a Mathe- 
matician, let him compute how many Places (in 
which the Sun might have been put by the ſame 
Chance) are to be found in the vaſt Convex of 
the Starry Heavens, and how many thouſand to 
one it would have been, but that the Sun might 
have been fixed in ſome one of 'em, where it 
would have been entirely uſeleſs to the Earth. 


SEC. IX The Earth for Conveniency ſake ſuppoſed 
to ſtand ſtill. 


Tus ſeemed to be ſufficient to ſerve for a 
Conviction to ſuch as ſtill doubted of the Wiſdom 
of the Maker. But ſince Cuſtom, that ſeems to 
cloud our Reaſon with Stupidiry and Inſenſibility, 
cauſes moſt Men to look upon this ſurprizing 
Wonder, like the Beaſts without Attention, we 

muſt 
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muſt adviſe all thoſe who {till find themſelves but 
little affected by the common Notices of what 
they ſee daily paſſes in the Sun, briefly to con- 
template with us a few Particulars thereof, with 
reſpe& to the Earth, in which (we here declare 
once for all, that) we defign to uſe the ſame 
manner of Speaking and Figures that are agree- 
able with the Notions of Tycho Brahs, and are 
adapted to thoſe Globes, by which a quiefcent 
Earth and a Sun, moving about it are expreſſed. 
Thoſe that embrace the other Hypotheſis with 
Copernicus, namely, that the Earth moves about 
the Sun, may keep the ſame Meaning, and adapt 
it to their own Opinions, as they muſt do in the 
moſt, if not in all the Works of the greateſt Aſtro- 
nomers ; which, tho' they defend the Opinion 
of the Earth's Motion, yet in the Calculations 
concerning Spherics, or the Interſections and Angles 
which the Circles make, do likewiſe make uſe of 
the ſame Figures and Expreſſions as are founded 
upon the Immobility of the Earth; as is well 
known to thoſe that have read their Books, and 
even the Writings of Copernicus himfelf. 


SECr. X. The Sun's Diurnal Motion. 


Now if any Body were to have his Dwelling 
upon the Globe of the Earth ? emf, Tab. XVI. 
Fig. 1. and would make himſelf and all other Men 
happy, would not his firſt Care be (in order to 
avoid living in perpetual Darkneſs) that the ſaid 
Globe ſhould be enlighten'd? Now this is per- 
formed by the Sun (for Inſtance) at E. 

But when this is done, if the ſaid Sun E ſtood 
always immoveably over the Point e, it would be 
there always Day, and exceeding hot ; but on 
the contrary it would produce a perpetual Night 
and continual Cold at , both which would be 


2 2 3 very 
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very inconvenient ; foraſmuch as in the laſt Caſe, 
tho the Fertility of the Earth were not thereby 
diminiſhed, yet all Pleaſure; and in the firſt 
Caſe too, our moſt agreeable Reſt would be ob- 
ſtructed. 


To prevent all this therefore, it ſeemed again 


neceſſary, that this Sun ſhould move round the 
Earth in ſuch a Circle as ET FSE, in order to 
enlighten the ſame, and render it fruitful on all 
ſides, and not to ſtand always ſtill againſt one 
part of it : now this happens by the ſame Sun's 
moving round the Earth every twenty four Hours. 


Sect. XI. The Sun's Annual Motion, Declenfion, 
and the Seaſons of the Tear. 


Bv r now altho* the Sun ſhould daily enlighten 


and warm the Earth, yet if it were not to move 
in the aforeſaid Circle ET FSE, this ill Con- 
ſequence might again be expected from it, name- 
ly, that every thing upon the Earth, within the 
Segment of the Circle ef, would be ſcorched by 
its Heat: and other Parts of the Earth upon 
which the Rays of the Sun fell more obliquely, 
would be render'd barren by Cold. Wherefore, 
that the greateſt part of the Earth might not re- 
main uſeleſs, *twas requiſite again, that the Sun 
in its Circulation ſhould be ſerviceable to more 
parts of the Earth; and this again we ſee per- 
formed by the Sun, when it recedes or declines from 
the Equator E F on both ſides, to A Northward, 
and to C Southwardly, whilſt it always moves in 
the Circle A Y D, which the Aſtronomers call the 


Ecliptic, or Sun's Way. In this Circle it moves 


daily about one Degree, or the 360 part of a 
Circle from Weſt to Eaſt, whilſt in the ſame 
Space of Time it circulates from Eaſt to wy at 
an equal Diſtance from the Equator E F, of 
| which 
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which circular Motions the two extream ones, 
AB and CD, are here deſcribed ; the laſt of 
which it performs in one Day, and that in the 
Ecliptic AYD, in 365 Days, or in a Year; and it 
is this Diurnal Motion that produces Day and 
Night, and the Annual, the four Seaſons of the 
Year : So that for Inſtance, "tis Summer upon 
thoſe Parts of the Earth, a and g, when the Sun 
is at A in its Way AYD; and Winter when the 
Sun is at D; and Autumn and Spring when it is 
upon either Side of the Globe, in the middle be- 
tween A and D. 


Scr. XII. The great Uſe of the aboveſaid Motions. 


Now by theſe Motions, beſides the pre- 
venting thoſe great Inconveniencies, which would 
ſurely come to paſs, if one continual barning Sea- 
ſon, or an all-congealing Cold ſhould always pre- 
vail in the ſame Region of the World ; we find 
that moſt of the inhabited Places of the Earth are 
enlightned and warmed, according to the Man- 
ner and Meaſure that is moſt agreeable to the 
Nature of the People and Fruits that belong to it: 
This Diverſity of Seaſons, and Diſtribution of 
Heat and Cold, being alſo the Cauſe that ſome 
Lands are diſpoſed and adapted to produce Spices, 
and ſome particular Kinds of Fruits, and other 
Countries others; whilſt in the mean time this ge- 
neral Benefit is enjoyed by all Mankind, tho' 
diſperſed over the whole Face of the Earth, by 
the Means of Trade and Shipping, by which e- 
very Nation may abound with thoſe Commodities 


that are not the natural Produce of its own 
Land. 
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S:cr. XIII. Convictious from the foregoing 
Obſervations. 


BETORFH I proceed any further, let me ask 
thoſe Philoſophers, who deny the Wiſdom and 
Goodneſs of the Supream Director of all things, 
Whether upon ſceing any Royal or Princely Gar- 
den, they would ever pretend to ſay, that no 
Art nor Method had been uſed therein by the 
Gardener; tho they ſhould obſerve, that in order 
to cauſe thoſe Plants to grow, which could not 
bear the Coldneſs of the Climate, Glaſs-Caſes, 
and Places with Stoves and other Conveniencies, 
had been prepared to make em enjoy as much 
Warmth as poſſible; whilſt on the other hand, 
Arbors and ſhady Places were provided for other 
Plants that could not bear much Heat? And whe- 
ther they would not be convinced upon ſeeing the 
great Variety and ingenious Diſpoſition of the 
Plants, Flowers and Fruits in ſuch a Garden; that 
it was not Chance, nor an ignorant Cauſe, but 
the Skill of a judicious Director, which had ex- 
erted itſelf in all theſe things, and whoſe Deſi ign 
was to cauſe the Maſter of the Garden by ſuch a 
coſtly Apparatus, and by contriving ſo many dif- 
ferent Degrees of Heat, to reap the Benefit of 
his Labour, and to enjoy the Refrefhment of 
thoſe Fruits which his own Climate and Air were 
not able to produce ? 

And can any one that is admitted to contem- 
plate the Agreeableneſs of ſuch a Garden, tho 
he ſnhould not ſhare in the Fruits thereof, think 
himſelf obliged to thank the Owner for his 
Goodneſs, in ſhewing him the Secrets of his Art, 
and the wonderful Uſes of the Plants; and yet be 
no ways affected with the Goodneſs of the Great 
Creator of ſo glorious a Body as the Sun is; by 
the Warmth of which, the whole Earth i is turned 

into 
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into à Pleaſure-Garden and a fine Park, as may 
appear in Tab. XVI. Fig. 1. where the Torrid 
Zone, a, b, c, d, repreſents the Orangery, or 
Place in which thoſe Fruits that require the 
greateſt Heats are produced ; whilſt others, that 
are contented with a more moderate, or even a 
cold Air, do meet with the ſame in the two tem- 
perate Zones, a, g, h, b, and c, d, i, k, or even 
farther towards the Poles in the Frigid Zones, 
g, p, u, and i, m, k, as far as the ſame remain 
fruitful. Thus we ſee, that there is not only a 
particular Climate appropriated to ſuch various 
Sorts of Plants and Trees, but that which renders 
the Obligation which all Men lie under to the 
adorable Director of all theſe things till greater, 
is, that his bountiful Mercy does not only diſplay 
therein a wonderful Wiſdom even to the cloying 
with Pleaſure thoſe that ſeek for the ſame ; but 
likewiſe, that the Fruits produced thereby ſeem 
to be made for no other Purpoſe, beſides the Ho- 
nour of the Creator, than for Medicines to Men 
in their Sickneſs, and for Food and Refreſhment 
to thoſe that are in Health; and in general, to 
render them happy in innumerable Inſtances, in 
which they are ſenſible of their Uſe and Conve- 
nience. 


SEC r. XIV, and XV. The Morning and Evening 
Twilight. 


Bes1Dts what has been already ſhewn to be 
ſo wonderful in the Dire&ion of the Sun in its 
daily and yearly Courſe, let an Atheiſt judge 
again, whether it is without a determinate End 
and Purpoſe, that the Rays thereof paſſing from 
a thinner into a thicker Medium, are refracted and 
turned away from their true Courſe, in order to 
produce the Twilights of Evening and Morning ; 


whereas 


760 The Religious Philoſopher. 


whereas otherwiſe, upon the Setting of the Sun 
in all Places, a bright Day would be immediate- 
ly changed into a Pitch-dark Night ? And it may 
be eaſily perceived, that it is ſo ordered on pur- 
poſe to be uſeful to Men, the Organs of whoſe 
Sight would be very much prejudiced, if the 
Tranſition from much Light to much Darkneſs 
were made all at once : But they that would be 
more fully informed in this Matter, need only look 
back to what we have ſaid in the 17th Contem- 
- plation about it. ; , | 

That which may be farther obſerved here, 1s, 
with how much Reaſon God, to convince Fob of 
the Narrowneſs of his Underſtanding, has taken 
a Proof thereof from this Refraction of Light in 
the following Words; Chap. xxxviii. v. 12. Haſt 
thou commanded the Morning fince thy Days ? And cau- 
Jed the Day-Spring to know his Place? Which laſt 
Words are tranſlated by Pool and others. Do you 
know perfettly the Place of Twihght ? 

To make this more intelligible to thoſe that are 
unexperienced in Mathematicks, we have ſhewn 
above, in Tab. XIV. Fig. 3. that the Sun A being 
under the Horizon E Y, and caſting its Rays AH 
upon the Air at H, the ſaid Rays do not proceed 
directly, and in a ſtrait Line to D; but by being 
inflected, and making an Angle AHF, they are 
turned aſide to F, and refracted or broken at , 
and thereby produce Day-break or Twilight to 
thoſe that live at F. Now it is known to every 
one by numberleſs Experiments, that according 
to the greater or leſſer Thickneſs or Denſity of the 
Air, which varies in different Places, and in the 
ſame Place too, at different times, for many Rea- 
ſons, the Refraction does likewiſe differ: And 
therefore, that the Twilight, with reſpect to the 
extreameſt Parts here it is ſeen upon the Earth, 
or in the Air, cannot be determined by any Bo- 
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dy; ſo that the ſaid Queſtion ſcems to carry this 
Meaning along with it. Did you ever truly under- 


ſtand the different Thickueſs of the Air, both in your 


own and other Climates of the World, or the greater or 
leſſer Refrattion proceeding from thence, and conſequently 
the Variations of the Morning and Evening Twilights, 
which are the Reſult thereof ; or have you any Com- 
mand or Direction over it? To which Propoſition 
no Mortal will ever be able to return any other 
Anſwer, than that this has always been myſteri- 
ous and impracticable to him; to convince holy 
Job whereof, was the Deſign of the Almighty. 
Beſides what has been juſt now ſaid, there 
may be ſtill added theſe Reaſons, why tis impoſ- 
ſible for Men to know exactly the Place of the 
Twilight: Firſt, Becauſe it ſeems neceſſary to be 
ſuppoſed, that the Sun is encompaſſed with a 
kind of an Atmoſphere, or Circle of Vapours ( as 
the Earth is ſurrounded with Air) which upon 


the Account of the Sun's Nearneſs, does always 


ſhine, and is enlighten'd with the Fire thereof. 
Secondly, That the Sun ſhining upon the Particles 
and Vapours floating in the Air, the Rays are 
ſent back from ſome of em, as it were from a 
Looking-Glaſs by Reflexion, to the People who 
begin already to enter into Night ; both which 
contribute very much to the Production of the 
Morning and Evening Twilight: See concerning 
this, Gregory's Aſtronomy, p. 127. where that great 
Mathematician (as if he intended to corroborate 
our Interpretation) uſes the following Expreſſion : 
For theſe Reaſons the Bounds or Place of the Morning 
and Evening Twilights are not ſo certain: Beſides 
which, he alledges ſeveral other Cauſes of this 
Uncertainty. 


Sect. XVI, 
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Se cr. XVI. The Weakneſs of our Conceptions. 


Now foraſmuch as all the great Services which 
the Sun renders to Men, Beaſts and Plants are 
not to be number'd ; foraſmuch as we ſee them 
daily renewed ; foraſmuch as if we had been 
blind before, or remain'd always in Darkneſs, we 
ſhould be ſtruck with Wonder, and, as it were, 
tranſported at the Glory of the Sun's firſt Ap- 
pearance : I have often ſtood amazed, how it 
was poſſible, that not only the Atheiſts (who 
a& herein according to their Principles ) but like- 
wiſe others that acknowledge a God, and that 
pretend to worſhip him upon other Occaſions, 
are ſo little affected with all the Advantages that 
- accrue to them from the Sun: For inſtance, how 
few are truly thankful for this great Benefit, that 
God cauſes the Sun to riſe in the Morning and 
enlighten the World, and to ſet in the Evening 
and produce the Night, by the Shadow of the 
Earth, in order to give Reſt to all Creatures that 
have been tired by the Labour of the Day; and 
ſo in other Matters. 

But particularly even thoſe who are now en- 
tirely convinced of the Magnitude of the Sun, 
and its great Diſtance from the Earth, by the 
Mathematica! Demonſtrations of the Aſtronomers, 
as well as by ſo many Places of the Holy Scri- 
ptures ; ſuch as Þ/. Ixxiv. v. 16. Thou haſt prepared 
the Light and the Sun. And Þf. cxxxvi. v. 7. To 
him that made great Lights ; and many others, have 
{een that the Spirit of God himſelt has appoint- 
ed this great and glorious Body for a certain 
Proof of the infinite Power of the Maker and 
Ruler thereof; and yet they hardly ſeem to have 
formed a right Notion of it. Beſides Cuſtom, 
the Weakneſs of our Imaginations ſeems to be the 


prin- 
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rincipal Cauſe thereof, which is unable, as well 

y reaſon of the Smallneſs of many Creatures that 
we are forced to view with Microſcopes, as be- 
cauſe of the Greatneſs of theſe heavenly Bodies, 
to repreſent them properly to us : And tho' no 
Body that underſtands Demonſtration can doubt 
thereof, yet every one will find how defective his 
Imagination is in forming juſt Ideas of their real 
Greatneſs or Smallneſs : Of this we have no Oc- 
caſion to produce any Proofs ; let every Man only 
examine himſelf, and ſee whether he does not 
diſcover within him, what many of the greateſt 
Mathematicians are obliged, with Shame to con- 
feſs, that they themſelves experience concerning 
this Matter : See what Mr. Huygens ſays about 
it in his Coſmotheoros, p. 124, and 125, who, to 
obviate this Weakneſs of the Humane Imagina- 
tion, endeavours to make uſe of another Means; 
to impreſs more ſtrongly upon our Minds the 
Greatneſs of the Works of our adorable Creator, 
and of the Diſtance of the Sun from the Earth ; 
ſhewing, that if we ſuppoſe with him, that the 
ſaid Diſtance amounts to 12000 Diameters of the 
Earth (which yet is much leſs than what the 
Modern and moſt Accurate Aſtronomers do with 
good Reaſon maintain) a Bullet ſhot out of a 
great Cannon, and moving in an equal Degree of 


Velocity, will be 25, or at leaſt 24 Years in paſ- 
ſing from the Earth to the Sun. 


Sect. XVII. How much Time is required for a Cannon 
Bullet to paſs from the Earth to the Sun. 


Nov that what has been advanced by Mr. Huy+ 
gens does not excced the Truth, will appear : 


I. Becauſe, according to the moſt exact Men- 


ſuration by the French Mathematicians, a Degree 


of a Great Circle upon the Globe of the Earth 
| amounts 
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amounts to 57060 Toiſes or Fathoms of ſix Foot; 
from whence it follows, that the Diameter there- 
of amounts to 6, 53 8594 of the like Fathoms, ac- 
cording to the ſaid Mr. Huygens and Whiſton in 
his Prælect. Aſtron. p 13. 

II. This being multiplied by 12000, the Di- 

ſtance of the Sun from the Earth, amounts to 
78,463.128,000 of French Fathoms. | 
III. Now by the Experiments of Merſennus, a 
Cannon-Bullet advances in a Pulſe, or the Second 
of a Minute, about a hundred of the aſoreſaid 
Fathoms, it therefore requires 784.63 1,280 Se- 
conds to paſs with the like Swiftneſs from the 
Earth to the Sun. 
IV. This Number is ſomewhat ſmaller than 
788.940,000 which are the Sum of the Seconds 
in Twenty-five Years, if one allows to each of 
*em 365 Days and 6 Hours, as may appear by 
the Calculations of the ſaid Mr. Huygens. 


SEC r. XVIII. How much Time is required for a 
Ship, or any Living Creature that can run Fifty 
Miles in a Day and a Night, to paſs from the 
Earth to the Sun, and Convictions from thence. 


Now if the Swiftneſs of a Cannon-Bullet 
ſhould too much dazzle any ones Imagination; 
let him ſuppoſe a nimble Animal, ſuch as a 
Horſe, a Deer, a Bird, as alſo a Ship, either of 
which, if they can advance Fifty Miles every 


Twenty-four Hours, will require at leaſt 1000 


Years, either to run, fly, or ſail, ſuch a Space, 


as is between the Sun and the Earth; which may 


be eaſily computed, if one again ſuppoſes: 
I. That the Sun is diſtant from the Earth 12000 
Diameters thereof. 
II. That a Degree, according to a Pilot's Cal- 
culation, being fifteen Dutch Leagues, the Circum - 
ference 


/ 
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ference of the Earth will amount to 5400, and 
its Diameter to 1718 Dutch Leagues, 

III. This being multiply'd with 12000, the 
Product of Dutch Leagues between the Sun and 
Earth, will be 21.616,000. 

IV. This being divided by 50, or the Miles 
that a Ship will fail in a Day, or a Horſe run, 
the Amount will be 412,320 Days, or about 
1129 Years. | 

I thought I could not do amiſs in being ſome- 
thing the more large upon this Subject, and in 
ſhewing the Sun's Diſtance from the Earth after 
more than one manner; ſince Mankind are wont, 
upon this Occaſion, to repreſent to themſelves a 
Giant like a Dwarf; and the great Firmament, 
and thoſe glorious Bodies which it contains, and 
eſpecially the Sun, with reſpe& to its Magnitude 
and Diſtance, incomparably ſmaller than they 
really are, and conſequently make the dreadful 
Power of the CREATOR, contemptible inſtead 
of wonderful and infinite. 


Sz cr, XIX. The Swifineſs of LIGHT. 


Le r the Atheiſt now go on with us, and con- 
template that Wonder of all Wonders, that ſur- 
prizing Creature the L1iGnr, in its Properties 
only, ſo far as they are known to us, and in 
the firſt Place its unconceivable, and (if it had 
not been proved experimentally, its altogether ) 
incredible Velocity. | 

It may perhaps appear ſtrange to many, and 
even not to be admitted by moſt, if we ſhould 
affirm that Light requires ſome Time for the 
Parts of it to deſcend. ſucceſſively from the Sun 
to us, and in that manner to be emitted from all 
Parts of that Glorious Body : Foraſmuch as the 
chief Philoſophers of the laſt Age, and many 


others 
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others of this, to whom the lateſt Obſervations 
of the Aſtronomers are not yet known, have 
thought, and with great Appearance of Truth 


too, that Light moved much after the ſame man- . 


ner as a Stick lying between the Sun and us, 
whereof one End being protruded from the Sun, 
the other in an inſtant, and without any Space of 
Time, would be likewiſe moved; ſo that properly, 
and according to this Hypotheſis, the Light does 
not come down to us from the Sun, but that 
which is near and about us is only put into a 
continual Motion by the Sun, or by the Inter- 
mediation of their ſuppos'd czleſtial Matter. But 
they that are of this Opinion, will be yet much 
more ſhock'd, if we ſhould tell them, that this 
Light is not only derived to us continually from 


the Sun, and that it requires ſome Time to paſs 


to us, but even that it is protruded with ſo great 
a Swiftneſs, that it does not take up more than 
half a Quarter of an Hour, or about 7: Minutes 
to paſs from the Sun to us, that is to ſay, to run 
ſo many Millions of Miles, 


SE. XX. An Experiment to prove that Light 
really moves and comes from the Sun. 


Ax actual Proof that Light moves, and that 
even when the Rays of it are collected in any 
Quantity, it will protrude Bodies it meets in its 
Courſe, and, as it were, blow them away, may 
be found in the Hiſtory of the Royal Academy of 
Sciences, 1708, p. 25. where Mr. Homberg relates, 
That a light Matter, ſuch as the Amianthus, or 
Plume-Allum, being ſuddenly brought into the 
Focus of a Burning-Glaſs, upon a Wood-Coal, 
was driven off by the concurring Rays of Light; 
and that the Spring of a Watch, one End of 
which faſten'd in a piece of Wood, being _ 

wiſe 


% 
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wiſe placed in the Focus of a Glaſs of twelve or 
thirteen Inches, the Rays ſtruck againſt the looſe 
End of it, and cauſed it to move backwards and 
forwards, juſt as if it had been thruſt with a 
Stick. 

Now this does undeniably prove a great Swift- 
neſs of Light; yet this amazing Courſe of it, as 
it ſurpaſles all Imagination, ſo with many would 
it exceed all Appearance of Truth, were it not 
that the ten Years Obſervations made by Mr. 
Romer, upon the Eclipſes of Jupiter's Satellites, 
had put this Matter ſo much out of Diſpute and 
Doubt, that the greateſt and moſt accurate Ma- 
thematicians have been forced to admir it upon 
the Strength of thoſe Experiments. 

It ſhall ſuffice here, that we may not {well this 
Diſcourſe too much, to produce only the Teſti- 
mony of Sir Iſaac Newton, tho' we could likewiſe 
add many others; theſe are the Words of that 
Gentleman in his Princ. Philoſ. p. 23 1. Prop. 96. 
Lib. 1. in the Scholium. For that Light is puſhed on 
ſucceſſively, the Parts of it following each other, and 
that it paſſes from the Sun to the Earth in the Space of 
ten Minutes (in the ſecond Edition he has alter*d 
it to ſeven or eight Minutes) is now certain by the Ap- 
pearances of Jupiter's Satellites, and confirmed by the 
Obſervations of ſeveral Aſtronomers. 

And when afterwards he publiſhed his Opticks, 
which are proved and illuſtrated by a Number of 
wonderful Experiments, we find him ſpeaking af- 
ter this Manner, in the Eleventh Propoſition of 
the Second Book of the Third Part, p. 236. The 
Light is tranſmitted in a certain Space of Time from 
the illuminating Body, and employs about ſeven or eight 
Minutes in its Courſe from the Sun to the Earth: 
Whereupon he adds the Proof, the firſt Words 
of which are, This was firſt obſerved by Romer, 
and afterward s by others, by Meaus of the Eclipſes of 


Vo I. III. A Jupi- 
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Jupiter's Satellites : In his ſecond Edition of his 
Opticks, he only allows about ſeven Minutes for 
this Paſſage of the Light. 

They that deſire to ſee this more largely pro- 
ved, may confult Mr. Huygens, in his Treatiſe of 
Light; Mr. Whiſton in his Prale&. Aſtronom. and 
others. Beſides, that the Impoſſibility of the 
contrary Hypotheſis has been already ſhewn both 
by Newton and Huygens. 

It is ſufficient for us, ſince we cannot ſtand 
here to deſcribe the Particulars of Aſtronomy, to 
ſhew that this has been proved to be an uncon- 
teſtable and certain Argument by the moſt accu- 
rate Inquirers into the Nature of Light, and that 
the boldeſt Atheiſts have no Reaſon to doubt 
thereof, unleſs they underſtand nothing of Ma- 
thematicks, or are ignorant of the lateſt Diſcove- 
ries about the Properties of Light; or if they 
would be pleaſed to read the aforemention'd A- 
ſtronomical Lectures of Mr. Whifton, p. 229, and 
230, where the Refilinear progreſſive Motions of 
the little Particles. of the Light are largely han- 
dled and proved beyond all Doubt ; and where 
he ſhews, according to the niceſt Obſervations, 
that in half a quarter of an Hour's time, the 
Light paſſes thro” all that Space that is between 
the Sun and the Earth. And this being allowed, 
let them reflect with themſelves, whether it be 
credible, that it is by meer Chance, and without 
any Direction, that Bodies protruded with ſuch 
an amazing Swiftneſs, can always obey ſo many 
Laws without once varying in their unconceiv- 
able Progreſs, as it has been obſerved with re- 
ſpect to Light upon ſo many Occaſions ; of which 
more hereafter. - 
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Secr. XXI. What would be the Conſequence, if the 
Rays of Light ſhould become a. Solid Body, and the 
Parts thereof adhere to each other. | 


I'ISHarirt here add, that I have been exceed- 
ingly affected with the Conſideration of the dread- 
ful Velocity of Light, as often as I thought that 
if once ſo many Particles thereof ſhould adhere 
to each other, ſo as to compole a little Body, 
weighing no more than the tenth part of a Grain, 
they would exert as great a Force by the Swift- 
neſs of their Motion in ſtriking upon any earthly 
Body, as a Bullet of twelve Pound Weight ſhot 
out of a great Cannon. 

Now that it is not impoſſible that Light ſhould 
become a ſolid Body, ſeems to be proved by that 
Matter which we at preſent call a Phoſphorm, 
which ſeems to conſiſt altogether, or for the moſt 
part, of a combined Fire or Light ; foraſmuch 
as if we put the ſame into Oil of Cloves, the 
Light thereof cleaves to the Oil, and cauſes it to 
ſhine, as it is known to the Chymiſts. 

And now, that no body may think ſuch a 
dreadful Force improbable, which we ſuppoſe to 
be in the deſcending Light, in the aforeſaid Cir- 
cumſtances, let him ſuppoſe : _ 

I. That Light paſſes in half a Quarter of an 
Hour, or 450 Seconds from the Sun to the Earth, 
which has been ſhewn above to amount. to the 
Number of 78,463.128,000 French Fathoms. 

IT. It follows then, that this being divided by 
450, the Light paſſes thro? 174.362, 506 thereof 
in one Second or Pulſe. Let us ſuppoſe it, for the 
ſake of a round Number, to be juſt 174.362,500. 

III. Now a Twelve-pounder Shot out of a Can- 
non 1s found to advance in the ſame time a hun- 
dred of theſe Fathoms. 


Aa a 2 IV. And 
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IV. And it is manifeſt from the Laws of Me- 
chanicks and the Doctrine of Percuſſion, that the 
Force of Projectiles, with reſpect to their Courſe 
and Percuſſion, are in the ſame Proportion to each 
ether, as their Weights multiplied with the length 
of the Way which they make in the ſame Time. 
No for the ſake of thoſe that do not undet- 
ſtand Mathematicks, we fhall ſpeak a little more 
plain, and ſay, that a Bullet of fix Pound, 
which in a certain Time runs the Diſtance of 200 
Fathom, has twice as much Force, as a Ballet 
of twelve Pound, that runs but 50 Fathoms in 
the ſame Time; for 6 times 200 makes 1200, 
and 12 times 50 is but 600, or the half of 1200. 
After the ſame manner, a Bullet of 12 Pound 
running a 100 Fathom, in a certain Time, has 
as much Force as a Bullet of 6 Pound that runs 
200 Fathoms ; of 3 Pounds and 400 Fathoms ; of 
2 Pounds and 600 Fathoms, in the ſame Time, 
Cc. foraſmuch as the Weight of each of theſe 
Bullets being multiplied with the Way that they 
make in the ſame Space of Time, does always 
produce the like Number of 1200. on 

V. From whence we may infer, That in caſe 
an Aggregate of Light by its Velocity does act 
with the ſame Force as a Bullet of 12 Pounds; 
then in order to find the Weight of the Light 
neceſſary thereto, this Rule will have Place. | 

Wherefore as the Length of the Way (or as 
174-362,500 French Fathoms) which the Light 
goes in the Second of a Minute, is to the 
Length of rhe Way that ſuch a Buller runs in the 
ſame time (or to 100 of ſuch Fathoms;) ſo is 
the 12 Pound weight of the Bullet to the Pounds, 
or rather to the Weight of this Body of Light, 
that has the ſame Force. 

VT. Working this Queſtion by the Rule of 
Three, it will appear that the Weight * the 
| | 18 ight 
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Light will have upon this Occaſion, will be 
274 Of a Pound. | 

And ſuppoſing a Pound of 16 Ounces, to 
contain 7680 Grains, and thoſe Ounces to be 
Troy-Weight, the Weight of this Body of Light 
will be 7412 or about , of a Grain, as is ſaid 
before. 


S Er. XXII. Convictions from thence. 


Now in order to be convinced not only of 
the Preſence, but likewiſe of the Neceſſity of a 
Divine Direction, ſince this dreadful Swiftneſs of 
Light is known, and ſince we find by Experience, 
in thouſands of Bodies, that Light will adheres to 
them, and become a ſolid Body, and they being 
kindled, it will appear again ; let an unhappy In- 
del once more ask himſelf, by what Law or Ne- 
ceſſity of Nature it happens, that this Light never 
comes to be turned into a little ſolid Body, whiiſt 
it is in the Sun, and ſo deſcend to us with its uſual 
Celerity; ſince Water is converted to Hail in the 
Air, and the Spots in the Sun ſeem to repreſent 
ſuch a Coheſion of Parts. Certainly if Chance 
only had Place here, we cannot give the leaſt 
Reaſon why it ſhould not ſo happen, or why a 
dreadful Storm of theſe collected and compreſſed 
Particles of Light, ſhould not overſpręead the 
2 Earth with utter Deſtruction in an In- 

ant. | 

| ſhall only obſerye farther, in what diſmal 
Apprehenſions the baughty Atheiſt is forced to 
live continually, on account of theſe and other 
Phznomena of Nature, which, according to 
their deplorable Maxims, may daily befal them ; 
and the oppoſite good Fortune of thoſe, who, 
relying entirely upon the gracious Providences of 

Aaa 3 the 
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the Director of all Things, know that nothing 


can befal, or touch them, without the Will of 
him who loves them as his Children; 


S ECT. XXIII. Light runs in ſtrait Lines. 


Ox «x of the Properties of Light is its Mo- 
tion in Right Lines, from whence, according to 
all Experiments, the Separation between Light 
and Darkneſs is juſtly deduced, and ſo likewiſe 
are the Shadows in Perſpective. 

To give an Inſtance thereof: It is known that 
the Rays (Tab. XX. Fig. 3.) proceeding from the 
Points of the Sun, A and B, and thoſe that lie 
between, if they run directly forwards according 
to the Lines AP and BP; do form the Cone of 
Shadow, or Pyramid, CDP; whereas on, the 
contrary, if the Light did not move in ſtrait 
Lines; but in all kind of Curves, as Sounds are 
propagated, there would be no Darkneſs or Sha- 
dow where the Light could have no Acceſs, and 


conſequently no Separation between Light and 
Darkneſs. 


SEC r. XXIV. Experiments to prove that Fire is 
produced by Light. 


ANOTHER Property of Light is, that it is 
either Fire itſelf, or that it carries a great deal of 
Fire with it; and they that have a Mind to be 
ſurprized with the Powers and irrefiſtible Motions 
that do appear in this Fire, and by which it is 
diſpoſed (when united in any conſiderable Quan- 
tity ) to conſume every thing in the moſt dread- 
ful Manner, Jet them take an Occaſion to view 
the Force of the new-invented Burning- Glaſſes 
of Meſſieurs Hartſceker and Tſchirnbaus, or to read 
the Effects thereof. Lead and Pewter of a con- 


I ſiderable 
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ſiderable Thickneſs are immediately melted by 
the ſaid Burning-Glaſles; wet Wood will burn 
in an inſtant ; Braſs and Copper, and -even Iron 
Plates, will glow and melt preſently; and many 
People know how much Time is requiſite to 
cauſe hammer d Iron to flow in the hotteſt melt- 
ing Furnaces. Bricks, Pumice-ſtones, and earthen 
Veſlels even full of Water will be diſſolved and 
vitrified, and the Water at the ſame time almolt 
boiled. Asbeſtus, or Plume-allum, (which, accord- 
ing to the Teſtimony of Kircher, will even bear 
the Fire of the Glaſs-Houſes without any Alte- 
ration) as alſo Gold, upon which all the Powers 
of our common Fire have been in vain employed 
hitherto, {and of which mention 1s made above) 
are turned to Glaſs in the Focus thereof. They 
who deſire to ſee a more particular Account of 
theſe Matters, may conſult the Act. Lip). 1687. 
p. 52. 1688. p. 206. 1691. p. 518. and the Hiſtory 
of the French Academy of Sciences. 


SECT. XXV. Convidions from hence. 


N o w let an Atheiſt who knows from all this, 
that the Rays of the Sun do either conſiſt of ſo 
devouring a Fire, or do carry a great Quantity 
thereof along with them ; or, if he has ever ob- 
ſerved the terrible Force thereof in its Effects ; I 
ſay, let fuch a Man firſt repreſent to himſelf the 
almoſt incredible Velocity with which it comes 
down to us, and compare therewith the Force 
protruded by a little Flame of a Lamp, with 
which thoſe that blow Glaſs do make it glow 
and melt, when they blow againſt ir with any 
kind of Swiftneſs ; and then let him tell us, whe- 
ther he can think, without Uneaſineſs, that this 
great Solar Body tranſmits Fire to us with ſo ter- 
rible a Velocity, and that it is only owing to 
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meer Chance that there does not come down a 
greater Quantity of this-dreadtul burning Matter, 
and overturn and deſtroy the whole Globe of the 
Earth with an unextinguiſhable Flame. And if 
he imagines that this Earth is ſecured by fixed 
and neceſſary Laws of Nature from being conſu- 
med with Fire, how can he prove that ſince one 
Day is fair, and there is ſcarce a Cloud to be 
ſeen in the Sky, but the next is continually rainy 
and ſtormy ; may there not likewiſe ſuch an Alte- 
ration happen in the Sun to morrow, whereby 
every thing ſhall be burnt and conſumed ? There 
is nothing more required to keep ſuch an Infidel 
in à continual Fear (if he be true to his own 
Principles) than the Conſideration of that Dan- 
ger with which he is threaten'd every Moment, 
if the Light of the Sun were moyed by meer 


Chance only, and without a wiſe and merciful 


Direction. 


SEC r. XXVI. The Quantity of Light. 


Now let a Philoſopher, who ſeeks for his un- 
known God in the true Diſpoſition and Structure 


of the Things of this viſible World, contemplate 


with us the amazing, and ſcarce conceivable 


Quantity of this Light, which is continually and 


inceſſantly tranſmitted from the Sun. We have 
ſaid ſomething upon this Subje& before, when 
we treated of the Fire in the Air, and ſo far as 
It related to Light; but in order to be yet more 
fully convinced thereof, it is certain by Experi- 
ence, that this Light fills our whole Air, and all 
that Space that is between us and the Sun at 
leaſt, that, excepting the Shadows, there is no 
Place, tho' never ſo ſmall, where it does not ſhew 


itſelf; [ We expreſs ourſelves. thus, to the end 
that no Body may except againſt the Word fl. ] 
Er. 


I 
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We can perceive it in the two loweſt Planets Mer- 
cury and Venus; in the Moon which moves about 
the Earth; and even in the three uppermoſt Pla- 
nets, Mars, Jupiter, and Saturn: From whence 
it is farther apparent, that the Light does ſuffici- 
ently fill all thoſe Places to which it extends it- 
ſelf, ſince wherever the Eye, or the Sun alſo, and 
thoſe other heavenly Bodies may be placed, ei- 
ther the Sun itſelf, or its Light, which falls firſt 
upon the Planets, and is from thence reflected to 
us, may be ſeen, unleſs ſome intervening dark 
Bodies prevent the ſame. 

Now if any one would examine how great that 
almoſt inconceivable Space is, which is continu- 
ally filled from the Light proceeding from the 
Sun, (to ſay nothing here of the fixed Stars) let 
him ſuppoſe with the modern Aſtronomers, ac- 
cording to the Table by which Mr. Huygens made 
his Automaton, p. 447. that the Diſtance of the 
Earth from the Sun with reſpect to that of Saturn 
likewiſe from the Sun, is as 100 to 951; that is 
to ſay, Saturn is about g: times farther from the 
Sun than the Earth. Now tis plain enough, ac- 
cording to the modern Experiments, that the Di- 
ſtance between the Earth and the Sun amounts to 
about 12000 whole, or 24000 Semidia meters of 
the Earth, and therefore that the Diſtance of Sa- 
turn being 9: times as great, it amounts to 228,c00 
Semidiameters of the Earth : For which Reaſon a 
Globe that would fill the Space between Saturn 
and the Sun, would contain 11, 85 2.352,000.000,000 
Globes of the Earth; theſe Globes being to one 
another as the Cubes of their Semidiameters : So 
that now every body that conſiders this almoſt in- 
expreſſible Number of Globes equal to that of the 
Earth, that are requiſite to compoſe one only e- 
qual to the Orb of Saturn, will eaſily agree, that 
the Space which is filled with the Light of the 


Sun, 
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Sun, may be juſtly termed in a manner, uncon- 
ceivable. 

Bur if we go farther, and in order to demon- 
ſtrate the Quantity of Light, conſider together 
with this Vaſtneſs of Space, the Swiftneſs of the 
Light, which, as we have ſhewn before, paſſes 
from the Sun to us in 7: Minutes, or about the 
eighth Part of an Hour, it will appear thereby, 
that it paſſes from the Sun to Saturn, or to the ut- 
moſt Part of the Orb (a Sphere being deſcribed 
upon its Diſtance from the Sun as a Semidiame- 
ter) in 9: times ſo many Minutes, that is to ſay, 
in 1;3 Hour; at leaſt, it it be ſuppoſed that Light 
moves every where with the ſame degree of Ve- 
locity ; for which reaſon this great Orb will be 
emptied again in leſs than five quarters of an 
Hour, if the Light paſſes thus ſwiftly on; and 
therefore there muſt proceed ſuch an unſpeakable 
quantity of Light from the Sun, as ſhall ſuffice 
in 24 Hours to fill ſo great an Orb about twenty 
times. 


Sect. XXVII. Conviction from thence. 


Now I leave it to an Atheiſt (who would 
not dare to maintain in the preſence of wiſe Men, 
that his Candle which ſerved to light his Cham- 
ber in the Evening, came there by Chance) ta 
judge himſelf, whether this glorious Sun, this 
wonderful Fountain, from whence for fo many 
thouſand Years there daily flows ſuch an uncon- 
ceivable quantity of Light, can be believed by 
him to be produced without Wiſdom ; and whe- 
ther all the Benefits which it continually occaſi- 
ons to thoſe that inhabit the Earth, cannot de- 
monſtrate to him that a great Power (which ought 
juſtly to be dreaded by his Enemies) together 
with the Will as great to do Good to Mankind, 

| had 
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had place in the Production of the Sun: And 
whether ſo prodigious a Body, with continual 
Streams of Light flowing from it, and which by 
its dreadful Velocity ſeems capable to hurry all 
things away with it, has been able to ſerve for 
warming and enlightning Mankind, and by ferti- 
lizing the Earth, to preſerve them alive, without 
a wiſe Direction and Government, for ſo many 
Ages? 

Let it not be objected here, that the Sun by con- 
ſtantly illuminating a Sphere as big as the Orb of 
Saturn, or bigger (ſince it is credible, that the 
Light of the Sun diffuſes itſelf beyond Saturn) and 
filling it ſo often with Light, and by having laſted 
as many Years as the World, may ſeem to have 
almoſt conſumed all its Light; and fo if not quite 
waſted, yet mult be greatly diminiſhed, ſince that 
is contrary to Experience: For in anſwer thereto, 
beſides that no Body can be perfectly aſſured, that 
Light does not circulate the Blood in Animals, 
and after having performed its Courſe, comes back 
to the Sun again; which Carteſius, probably to a- 
void this Objection, ſeems to have thought; I 
ſay beſides this, the Particles of Light may alſo 
be conceived to be ſo very ſmall, that notwith- 
ſtanding they do ſo far fill this whole Orb, that 
the Interſtices or Spaces that are between, may 
remain entirely unobſerved by us; yet being taken 
all together, they may not perhaps amount to the 
quantity of one Grain of Sand; for which Reaſon 
there could be no Diminution perceived in the 
Body of the Sun in as many more Years or Ages. 

Now as wonderful, and perhaps as incredible 
too as this may appear to many, it 1s neverthe- 
leſs well known to the Mathematicians, that the 
great Space of which the Starry Heavens ſhou'd 
be ſuppoſed the upper Superficies, might be filled 
in ſuch manner with corporeal Particles, that no 


one 


— — 
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one Ray of Light, how fine and lender ſoever, if 
it had but a determinate Magnitude, could be 
able to paſs between the ſame, and conſequently 
the ſaid great Space would be abſolutely opaque. 
All which corporcal Particles, if they were joyned 
together, would nevertheleſs not only not make 
the quantity of one little Grain of Sand, but even 
not of the ſmalleſt Part thereof, provided its Mag- 
nitude were likewiſe determinate. See Dr. Keil's 
Introduction, p. 54 & 55. 


| Secr. XXVIII. The Uſefulneſs of the Divergency 
" N of Light. 


| Bur if an Atheiſt ſhould conſider this conti- 
nual and ſwift Stream (as it really is) proceeding 
from the San, not only as it brings Light always 
with it, but likewiſe an actual Fire; he muſt be 
forced to. confeſs, according to the Experiments 
of the Burning- Glaſſes, that if this Light and Fire 
ſhould deſcend to us in ſuch a cloſe and compreſ- 
ſed Body as we find it is when the Rays of it are 
collected in the Focus of the ſaid Glaſſes, the 
whole Globe of the Earth, with every thing be- 
longing to it, would ſoon be reduced to a more 
dreadful Glowing, than Metals put into Fuſion 
in a Furnace, Now it is ſure enough, that this 
fiery Light is more hot and deſtructive near the 
Sun, than in the aforeſaid Focus; {o that in order 
[| to convert the Earth into a glowing Ocean, of 
I} which one can hardly think without trembling, 
nothing more 1s required, than that the Light 
ſhould come down quite to us with its Rays, as 
compact and cloſe united to each other, as it 
really 1s near the Sun. | 
1 This being laid down, let him ſeriouſly weigh 
Wo with himſelf, whether he can think it to come 
It to paſs without Wiſdom and Dire&.on, that there 
14 | is 
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is ſuch a Motion communicated to the Rays of 
Light, and ſuch a Law preſcribed to them, 
which they have ſtrictly obeyed hitherto for ſo 
many Ages, without once receding from 'em, 
tho' they themſelves are entirely ignorant thereof, 
and whereby the Earth, and even the Univerſe 
itſelf have ſtill been preſerved from this all- con - 
ſuming Fire. The Laws we mentioned to which 
Light is ſubject, are, that as ſoon as it comes 
from the Sun, the Rays of it are ſcatter'd and di- 
vided from each other, and continually more and 
more ſo, the farther they proceed in Right Lines. 
This the Learned expreſs by the term of the Di- 
vergency of the Rays. 

Of this we have ſpoken before, when we treat- 
ed of thebuſineſs of Viſion, or Sight, and of Fire 
and to avoid Repetitions, we ſhould have paſſed 
it by here, were it not that from this Divergency 
or Separation of the Rays of Light, there ſeem'd 
to reſult a Proof, which is alone ſufficient to cauſe 
an Infidel to ſee with indiſputable Clearneſs, that 
there is a God that governs this now ſo benefi- 
cial and uſeful, but otherwiſe ſo terrible, Sub- 
ſtance of Light and Fire, and thereby preſerves 
from unavoidable Deſtruction, every thing that 
has Life and Being upon Earth. 


S Er. XXIX. The Properties of the Divergency 
of Light. 


Wr ſhall only add the following Conſiderati- 
ons to what has been ſaid before upon the ſame 
Subject, to the end that thoſe who are not verſed 
in Opticks, and other parts of Mathematicks re- 


lating to Light, may have plainer Notions there- 


of : Let it be then ſuppoſed (Tab. XXI. Fig 2.) 
that S 1s a Point in the Sun, from whence the 


Rays Sa A, Sc E, ScC, S4D, SB, &c. in 
their 
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their Progreſs from S to A, C, D, E, continually 
diverge or recede from each other: Now there 
need not be much pains taken to ſhew, that the 
ſame Rays, which at the Diſtance S B, fall upon 
the Plane Circle AE CD, when they are nearer 
to the Sun; and for Inſtance, when they have 
proceeded no farther from it than S, are all 
within the Circumfexence of a ſmaller Circle 
aecd; and conſequently, that the Fire of which 
theſe Rays conſiſt, or at leaſt which accompanies 
them, is ſo much thicker, or preſſed together in 
the little Circle aecd, than in the great one 
AECD, as this laſt is bigger than the former ; 
or to ſpeak in the Language of the Mathematici- 
ans, the Heat which the little Circle ae cd un- 
dergoes, is ſo much greater than that which the 
bigger Circle AECD feels from the ſame Rays, 
as the Square of the Diſtance of the great Circle, 
or of SB or SA, Cc. is greater than the Square 


of the Diſtance of the little Circle, or of Sb or 


Sa; that is to ſay, when SB is twice as great 
ab Sb, the Heat at aecd is twice two times, or 
four times greater than at AECD; and ſo if 
SB be too, and Sb 5, their Squares are 100 
times 100, and five times 5, or 10,000 and 25; 
and conſequently the Heat at aecd : Is to the 
Heat at AEC D:: As 10,000 : To 25, or as 
400 to 1, which is likewiſe confirmed by Expe- 
rience. | 
From whence it 1s then manifeſt, that if one 


knows how much one Place is nearer to the Sun 


than another, one may likewiſe, according to this 
Rule, make an exa& Calculation how much more 
Heat is produced by the Rays of the Sun at one 


Place than at another upon Occaſion of their Di- 


Rance ; and generally that *tis true, that by how 
much the nearer any thing is to the Sun, ſo much 


the greater Heat it muſt undergo from the united 


and 


. 
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and compacted Rays thereof; as alſo the farther 


it is from the Sun, the leſs will it feel of its 


Heat. 
Now as this is known to be true by all Ma- 


thematicians, let an unhappy Atheiſt conſider in 


his Retirement, whether he thinks it can be by 
Chance, that a glowing Sea of Fire above 100,000 
times bigger than the whole Globe of the Earth, 
is about the Sun at 8, the burning Rays whereof 
SB, SA, SE, SC, SD, &c. come down with 
ſo unſpeakable a Swiftneſs inceſſantly (and there- 
fore in ſuch a Number as is hardly to be con- 
ceived) upon the Earth ADCE; and yet that 
this terrible Fire does not immediately, and in 
the moſt diſmal manner conſume every thing up- 
on it. | 

*Tis true indeed, that the Diſtance 8 B, which 
is between the Earth B and the Sun S, being of 
the Length of 12,000 Diameters of the Earth, 


may contribute ſomething thereto ; but yet this 


beautiful Globe is by no means preſerved from the 
aforeſaid terrible Deſtruction by this only. To 
underſtand which, let it be ſuppoſed, that there 
comes down from the Point of the Sun S upon 
the Earth, the Rays Sa, Se, Sb, Sc, Sd, Cc. 
without Diverging, or in parallel Lines, and cloſe- 
ly joyned rogether ; or (to render the Notion 
thereof yet clearer) that the ſaid Rays being near 
the Sun at the Point B, are diverged and ſepa- 
rated from cach other as they go, but proceed- 
ing farther, loſe their Divergency ; and deſcend- 
ing down in their Paralleliſm, or Equidiſtance, 
from the circular Column ac mk, it is plain that 
all of em will fall upon the Circle k n, and there 
produce a Heat, which is ſo much greater than 
that which would be perceived in the great Cir- 
cle AECD from the ſame diverging Rays, as 
this laſt Circle is bigger than the little one & m. 
This 
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This appears from the Burning- Glaſſes, the Force 
of which does only conſiſt herein, thar the Rays 
are collected into a ſmaller "Compaſs ; ſo that 
they give a clear Proot of this Truth, that the 
Rays of the Sun being colle&ed into a narrower 
Compaſs, even at ſo great a Diſtance from the 
Sun itſelf as is the Earth, are yet capable of pro- 
ducing a terrible Heat. From whence then it does 
follow certainly enough, that it is not ſo much 
the Diſtance of the Sun, but the Divergency or 
Scattering of its Rays more and more, which 
chiefly diminiſh the force of Burning ; and that 
the ſaid Diſtance or Remoteneſs does hardly con- 
tribute more towards preſerving the Earth from 
an entire Conflagration, than by the diſſipating 
and ſeparating the Rays more and more from 
each other, in proportion to the Length which 
they run. 


f 
S:cr. XXX. Two great Uſes of th? ſaid Divergency. 


FROM this Divergency of the Rays of Light 
from all Points whatſoever (which muſt be conſi- 
dered as a Wonder by all Men) we may deduce 
theſe two Advantages, which the adoreable Ctea- 
ror beſtows upon us, and which we have before 


already hinted : 


Firſt, That the Earth is thereby ſecured from 
being conſumed by the Sun. 

Secondly, That by ſuch Divergency all Bodies 
are enlighten'd on all Sides by the Rays that are 
ſcatter'd upon 'em, and thereby render'd viſible 
to every one. Thus we find in Vol. I. Tab. X. 


Fig. 1. that the Rays of Light K P falling from 


the Candle K upon a Point P (for Inſtance upon 
the Point of a Needle) ſeparate themſelves from 
one another there, as well as at the Candle itſelf, 
and by that Divergence render the ſaid Point vi- 
ſible all round about it. SECT. 
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SEC r. XXXI. Refraftions and their Uſes. 


Bu r foraſmuch as (Tab. X. Fig. 3.) theſe Rays 
from A, diverging and filling the Space AST, 
the ſame would alſo happen from all the other 
Points N, L, M, B, Cc. of the Object AB, and 
therefore the ſame Rays diverging, for inſtance, 
from B and A, will be entirely mingled with 


each other at 8 O T, and ſo repreſent to the Eye 


at ST a confuſed Light of all the ſurrounding 
Objects, but no diſtin&t View of any one; there 
ſeemed therefore ſomething to be ſtill deficient o 


render the Light compleatly uſeful to us ; and 


that beſides the rectilinear and divergent Motions 
of Light, there was yet another Law requiſite, 
by which all the Rays proceeding from A or B 
might be again inflected towards each other, and 
gather'd together in ſo many particular Points a 
and b, which has been already proved to be the 
ſole Cauſe of diſtin& Viſion. | 
Beſides this, to the end that the Light may be 
as uſeful to us as poſſible, ſince the Sun when it 
Sets would turn the perte& Day in a very ſmall 
ſpace of Time into thick Darkneſs, and when it 
Riſes, would change a Night, as dark as Pitch, 
in a few Minutes into a bright Day ; by which 
means our Eyes paſſing ſo ſuddenly from one Ex- 
tream to the other, might be much prejudiced 
and weaken'd, as Experience often ſhews ; there 
ſeemed to be a Means neceſſary to cauſe the 
Brightneſs of the ſtrong Light of the Sun to ad- 
vance and recede gradually ; and this is broughr 
about by the Morning and Evening Twilights. 
Now I would ask an Atheiſt, who pretends 
not yet to be able to diſcover the wiſe Purpoſes 
of him that has preſcribed ſuch Laws to the Light, 
and which it ſtrictly obeys, Whether he could 
Vo I. III. B b b have 
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have found out a better way to avoid the above- 
mention'd Inconveniencies, than by enduing Light 
with the Properties of Refraction, whereby, as 
we have already ſhewn, the two aforeſaid Diffi- 
culties may be obviated ? And ſince they are actu- 
ally prevented by this Method, what Reaſon has 
ſo unhappy a Philoſopher to deny the Wiſdom of 
the Creator and Ruler of ſo glorious a Body ? 


S EHC. XXXII. The Proportion of the Angles made 
by the refratted Rays. 


Now to ſhew that theſe Refractions of the 
Rays of Light can't be aſcribed to mere Chance, 
let, (Tab. XXI. Fig. 3.) a Ray S O proceed from 
the Sun S to the Superficies of the Water F G ; 
and ſuppoſe from the Center O a Circle FB GP 
deſcribed as large as you will, it 1s experimentally 
true, that the Ray BO does not proceed ſtrait 
forward to R, but at O makes the Angle BOP; 
for which Reaſon the ſame Ray being thereby re- 
fracted, proceeds from O to P, according to PO, 
which is termed the refracted Ray. 

After the ſame manner the Ray 5 O, does not 
proceed ſtrait forwards to r, but breaks at O p - 
Now whether theſe refracted Rays OP and O 
do likewiſe run in trait Lines, or elſe as often as 
they meet with freſh Reſiſtance or Reverberati- 
ons are again inflected, we don't here determine. 

Now I leave any one, that is reaſonable, to 
judge whether he imagines it poſſible to happen 
without the Direction of an intelligent Being, 
that all the Rays OS, Os, and all others that 
with different Obliquity fall upon the Water 
FG, (as here at O, with ſo dreadfull a Velocity, 
with which they are protruded, and being entire- 
ly ignorant of all things elſe as well as of them- 
ſelves) can obſerve ſuch a Law without once de- 

| parting 
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arting from it, that their broken or refracted 
Rays, OP, Op, do exactly ever take the ſame 
Way; that (ſuppoſing the Lines AB, DP, a6, 
dp to be all at Rights Angles to ad, which is 
likewiſe at Right Angles with reſpect to F G) the 
ſaid AB and PD, asalſo ab and pd, will al- 
ways have the ſame Ratio to each other ; ſo that 
to ſpeak more plainly, as AB 1s two or three 
times as long as PD, in all the other Incident 
Rays, as here at bo, ab will be twice or thrice 
as long as p d; nor will there be, in ſo many Mil- 
lions of Rays that fall in ſuch various Obliqui- 
ties upon F G, and penetrate into the Water, 
one ſingle Ray to be found, notwithſtanding their 
ſurprizing Swiftneſs, that don't perfectly follow 


this Rule, at leaſt if all the Rays are of the ſame 
Kind. 


Sect. XXXIII. The Strufture of the Eyes with 
reſpe& to Light. 


Ap as when we treated of the Eye, we men- 
tion'd the Properties of Light as an unconteſtible 
Proof of the Wiſdom of the Creator ; ſo whilſt 
we are here ſpeaking of Light, we ſhall briefly 
apply the Structure of the Eye, ſo far as it relates 
to Light, to the ſame Purpoſe ; and the moſt ob- 
durate Atheiſt, anleſs he abſolutely refuſes to 
liſten to any convincing Proofs, is intreated by 
us, that he would again attend to what we have 
{aid in the Contemplation about Von. 


Sgr. XXXIV. The Power of Bodies to reftect 
Light. 


Bur now tho' Light ſhould fall upon the Eye, 
and tho the Eye were furniſned with all the afore- 
ſaid Qualities for receiving the ſame ; yet that 

2 whole 
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whole Diſpoſition, and all thoſe Properties would 
be in vain, and the noble Globe of the Earth 
would be of no more Advantage to the Inhabi- 


* tants, than it is to any Body now who is ſtark 


blind; unleſs beſides all this, the Bodies upon 
which Light falls, had the Faculty of cauſing the 
ſame to rebound back from them, and to reflect the 
Rays thereof to all Places round about 'em. 

Now ſince this Property occurs in almoſt all vi- 
ſible Objects, will an Atheiſt ſay, that this was 
likewiſe by Chance, or deny that the great End 


thereof was, to render Bodies viſible ? 


And if it ſhould appear to him too abſurd to 
aſcribe all this to meer Chance only, let him then 
tell us, what Neceſlity there is in the Combina- 
tion of Cauſes, why almoſt all Bodies do enjoy 
this reflecting Power, with reſpe& to Light ; 
whereas there are many which 1n relation to 0- 
thers that ſtrike upon or againſt 'em, do not exert 
ſuch a Power, nor drive them back again with any 
Repercuſſion. Thus we ſee, for inſtance, That 
every thing which falls with any Degree of Swift- 
neſs upon ſoft Clay, remains ſticking in it, and is 
not reflected; and yet the contrary happens when 
thoſe exceeding ſwift Particles of Light fall upon 
the ſame ; for how ſmall ſoever they be, they re- 
bound from it, and thereby render the Clay viſi- 
ble. We might relate many more Wonders con- 
cerning this Matter, which we ſhall paſs by here, 
having occaſion to ſay ſomething of them hereafter. 


SF XXXV. The AIR TInviftble. 


Monrrovesr, fince this Property of Refle- 


_ Ring Light, is in a manner common to all Bodies, 
excepting perhaps ſuch as were black, (which by 


many 1s ſuppoſed to be occaſioned, becauſe Bo- 
dies ſo tinged do not reflect any of the Rays of 


Light 


% 
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Light that fall upon them, for which Reaſon they 


have no other Idea of this Colour but as of meer 


Darkneſs.) Now muſt we not herein confeſs a 
wiſe Diſpoſition of the Great and Gracious Crea- 
tor, who, notwithſtanding that he has made Wa- 
ter and many other fluid Matters viſible, yet 
ſeems to have excluded the Air only, for the moſt 
part, from that Faculty, notwithſtanding that that 
alſo in itſelf 1s viſible like other Bodies, and ſeems 
to be very well adapted thereto by its Elaſtical 
and other Properties, as appears when we com- 
preſs a great Quantity of Air in the Pump, and 
then ſuddenly let it out again by the Cock? Now 
let an Atheiſt ask himſelf, whether this can ap- 
pear to him to be ſo order'd without any Deſign 
or Purpoſe ? And ſince the Air itſelf being thus 
viſible, and ſo far capable of ſtopping the Courſe 
of Light, would cauſe us to live as it were in a 
continual Fog, and hinder us from ſeeing conve- 
niently moſt of the Objects about us, whether he 
does not obſerve, that this ſame adorable Wiſ— 
dom does here interpoſe after a wonderful Man- 
ner for the Benefit of Mankind? 


Sri. XXXVI. The Wonders of RefleFion. 


A to the end that many miſerable Philoſo- 
phers, who think they underſtand ſo well the 


Laws of Reflections and Refractions, ſhould not 
imagine that there are not more Wonders con- 


cealed in the ſame, and that their Underſtanding 


does perfectly extend itſelf thereto, let them give a 
ſatisfactory Reaſon of the Appearances mention'd 
by that accurate Philoſopher Sir Iſaac Newton, in 


his Optics, p. 238, and 346, laſt Edition; and tells us 


what is the Cauſe th:r the Light paſſing from a 
Glaſs, and falling with a certain Obliquity upon 
a Place from which the Air has been exhauſted, 

B b b 3 does 
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does not proceed on, but returns back again to 
the Glaſs ; and that when the Rays fall from the 
Glaſs upon the Air with an Oblique Angle of 
more than 40 or 41 Degrees, the ſame are like- 
wiſe entirely reflected ; whereas if they fall with 
a leſſer Obliquity, moſt of em will paſs thro” the 
Air, ſo that the Light which paſſes thro” the Air 
upon the Glaſs, can make itſelf a way thro* the 
ſame, and yet the Light that paſles from the 
Glaſs to the Air in the ſame Obliquity ſeems un- 
able to make itſelf a Paſſage in a Medium thinner, 
whereby to purſue its Courſe. 

They that have a mind to ſee many wonderful 
Circumſtances beſides theſe, may conſult the 
above-mention'd Places, and from the Experi- 
ments there related, may with Certainty enough 
infer, that we do not rightly underſtand the Na- 
ture of Light, with reſpe& to its Reflections, 
whilſt we only conſider it as a Globe or Ball re- 
bounding from any hard Matter. 

At leaſt it is evident hereby, that there are 
Laws in Nature to which the Light is ſubjected, 
of which perhaps none of the Naturaliſts, if they 
had not thus found them true by Experience, 
would ever have thought. ; 


SFC. XXXVII. Experiments ſhewing that Light 
may become a Solid Body. 


_ I M16 nr have here forborn to have enquired 
into certain Queſtions propoſed by Sir Iſaac Neu- 
ton, in his Optics, p. 349. Ouaſt. XXX. where that 
Gentleman ſeems to incline to the Opinion, that 
Light, beſides its being the moſt active Matter in 
Nature, may likewiſe become the Subſtance of 
palpable Things, and be converted into a ſolid 
Body; but ſince Mr. Homberg has put this Affair 
out of doubt by ſeveral Experiments recited in the 

Memoirs 
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Memoirs of the Royal French Academy, 1705. 
p. 122, Oc. it ſeems not improper to ſhew here 
likewiſe this Uſe of Light, And, 


Firſt, That Light penetrates almoſt all Bodies, 


even thoſe that appear obſcure to the Eye, and 
paſles thro” the ſame, as is ſufficiently known to 
ſuch as make Uſe of good Microſcopes, ſince al- 
moſt every Object that has been viewed there- 
with, provided they are but thin enough, do in 
ſome manner become tranſparent. 

The ſaid Sir Iſaac Newton tells us in his Optics, 
p. 223. That he has obſerved the ſame in a dark 
Chamber, when any Matter reduced to a proper 
Thinneſs, was placed before the Hole through 
which the Light would otherwiſe have paſſed ; 
and he only excepts white metalick Bodies, which 
ſeem to reflect all the Light falling on them. 

Secondly, If we ſuppoſe Flame to conſiſt for the 
moſt part of Light, we ſee that it turns to a ſolid 
Body in the burning of Chalk, and eſpecially in the 
making of Minium or Red-Lead from Lead-Aſbes, 
which after having burnt and glow'd a great while, 
become more heavy. 

Mr. Homberg likewiſe relates, that if Quickſilver, 
being reduc'd to the utmoſt Fluidity by Steel and 
Antimony, be put over a Fire in a Glaſs, the parts 
of the Fire will penetrate it throꝰ the Glaſs, and 
which may therefore be deemed a Light without 
any additional Mixture, will change it into a 
Powder heavier than the Quickſilver was at firſt, 
and be of ſuch Proof againſt Fire, that it will 
bear glowing at leaſt 24 Hours without any E- 
vaporation ; and when driven with a very vio- 
lent Fire, it may indeed evaporate into Smoak, 
but will however leave a little Parcel of itſelf be- 
hind, which being formed by this Light in the 
Quickſilver, will aſſume the Qualities of a ſolid 

Bbb4: and 
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and malleable Metal : This may be farther con- 
firmed by the Experiments made on the like Oc- 
caſion by Mr. Boyle, by which he ſhews how ſome 
Bodies, ſhut up on every Side in Glaſs, become 
more ponderous by the Fire or Light that paſles 
thro' the Pores of the. ſaid Glaſs : But this 1s 
proved yet more plainly, and beyond all Diſpute, 
by the following Experiment of the ſaid Mr. Hom- 
berg in the above-mention'd Place, who having 
reduced four Ounces of Regulis Martis to Pow- 
der, placed it about the Diſtance of 1; Foot from 
the true Focus of the Burning-Glaſs of the Duke 
of Orleans, ſtirring it about from time to time 
with an Iron Spoon ; by the Heat of this Light 
there aſcended a great Smoak from the ſaid Re- 
gulus for the ſpace of an Hour, and then it ceaſed: 
And tho' one might expect, that by the loſs of 
all thoſe Particles which evaporated in Smoak, 
the Weight whereof would have been diminiſhed; 
yet the contrary, he found that the Weight of it 
was increaſed 1: quarter of an Ounce, and ſome 
Grains, that it to ſay, about a tenth part of the 
whole. 
Afterwards he placed the ſame in a greater 
Heat, or in the real Focus, which put the Regu- 
tus into Fuſion, and then it weighed no more 
than 3; Ounces ; ſo that he reckons that this 
loſs of the half Ounce happening by the Evapo- 
ration and Smoaking, one may ſafely affirm, that 
the Light had firſt augmented it with almoſt the 
Weight of a whole Ounce, which by melting, 


and the Operation of ſuch great Heat was diſſi- 
pated again. | 


Now whether this laſt Calculation be juſt or 


not, it plainly follows from hence, that this Re- 
gulu had in the firſt of thoſe Experiments gained 
by the Rays of Light, the Weight of a moſt half 
an Ounce over and above all that evavorated in 

| Smoak ; 
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Smoak ; which clearly ſhews, that Light can con- 
joyn itſelf to ſolid and palpable Bodies, and in- 
creaſe the Subſtance thereof. 

But the Reader is deſired to conſider this as 
the firſt Sketch of a new Diſcovery : And I ſhall 
not endeavour any farther hereto determine, whe- 
ther we ought with thoſe great Men above-men- 
tion'd, to conſider Light as the chiefeſt and moſt 
active Principle in Nature. This however ſeems 
to be unconteſtably true, that Light is either a 
pure and uncompounded Fire, or carries ſuch a 
Matter along with it; and how much ought to 
be aſcribed to the Activity of Fire is ſufficiently 
known to every one. Experience likewiſe teach- 
eth us, how much all Plants and Animals depend 
upon the Influence of the Light of the Sun ; in- 
ſomuch, thar if it cannot be ſaid to be the only 
active Principle in Nature, at leaſt it may be cer- 
tainly reckon d among the chiefeſt. 


S Er. XXXVIII. Optical Experiments paſſed over. 


I SnaALr not amuſe my ſelf here to rehearſe 
the common and known Experiments about Ligat, 
which the Science of Optics ſuggeſts as ſo many 
Wonders, tho” they furniſh us with one of the 
greateſt Proofs to demonſtrate that there is a 
God who dire&s this miraculous Matter of Light, 
rendering it ſubje& to ſuch Laws, notwithſtand- 
ing the amazing Velocity of its Motions, that 
even the greateſt Mathematicians muſt ſtand aſto- 
niſhed, when they ſee that all true Argumenta- 
tion can deduce from it, performed by the ſame. 
Thus we ſee when it falls upon the Superficies of 
a Looking-Glaſs, that it paints the Object from 
whence it flows, as if it was behind the ſaid Look- 
ing-Glaſs, where the Image is repreſented ere& 
equally large, and at the ſame Diſtance as the 

Object: 
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Object: If it falls upon Spherical Convex-Glal- 
ſes, it likewiſe makes behind the ſame a nearer 
and dire& Image upon the Glaſs; and upon 
Spherical Concave-Glaſſes the Image will be 
ſometimes ere&, ſometimes inverted, now greater, 
then ſmaller; one while it wiil appear before, 
another while behind the Glaſs, which may be 
ſhewn almoſt by Refraction in ſo many Changes 
thro? Convex and Concave Glaſles. 


S Ec r. XXXIX. A Dark Chamber, and Convictions 
from thence. 


No w if any Body would with ſmall Expence 
try an Experiment about the Operations of Light, 
let him make what they call a Dark Chamber, 
of which mention has been already made in Con- 
templ. XII. by which means he will ſee upon a 
white Paper, or a Piece of Linnen held in the 
Focus of the Glaſs that is fix'd in the Window, 
the Pictures of every thing that is on the outſide 
of the Chamber, which will produce a very plea- 
ſing Proſpect, eſpecially if the Chamber looks up- 
on a Flower- Garden; for then one may ſee the 
Flowers in alł their Colours and Figures, painted 
upon the Paper, and their Motions occaſion'd by 
the Wind; and if there be any Men or other 
Creatures in the Garden, it will be a natural Moy- 
ing Picture. 1 85 

Now ſince every one can judge by a Picture, 
of the Art and Skill of the Painter, and can be 
aſſured by the exact Repreſentation of tlie Object 
after the Life, that the Man who drew it was a 
great Maſter of Painting ; let a miſerable Atheiſt 
bur only contemplate with us theſe Pi&ures form- 
ed by the Light, and tho' he were himſelf a very 
Skilful Limner, let him tell us whether he, or any 


Man beſides in the whole World, could copy a 
Piece, 
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Piece, not only ſo very like, with ſuch noble Co- 
louring, ſo nicely adapted to all the Rules of a 
Mathematical Perſpe&ive, but alſo with all its 
Motion, as he may obſerve to be done in an In- 
ſtant by the Rays of Light: And in caſe he be 
obliged to own, as to be ſure he muſt, that it ex- 
ceeds all human Power, what Reaſon can he give 
with the leaſt Show of Truth, why he ſhould nor 
confeſs an underſtanding Artificer in a Work which 
exceeds the Skill and Power of all human Inven- 

tion : Whereas in other Works of much leſs Ex- 
cellence, a Man would be juſtly eſteem'd a Fool, 
if not mad, who ſhould maintain, that it had ac- 
quir'd its Figure without any Knowledge. The 
rather ſince we ſee that the Rays which repreſent 
the Colours each of em ſo diſtinctly in the Cham- 
ber, paſs all of em together thro' this little Hole 
and Glaſs; and altho' they be ſo numerous, and 
coming from the Objects, yet are they not jum- 
bled and confounded with each other in this 
little Defilee, thro' which they paſs together; a 
thing that is not eaſily to be credited, if we had 
not occular Proof of it. And cannot then an un- 
happy Sceptic diſcover yet an over-ruling Power 
and Wiſdom in this Direction of Light? What 


can be further done to extricate him out of this 
miſerable Blindneſs. 


Sec r. XL. The Properties of the Rays of Light, 
with reſpect to Colours. 


Bur before we take our leave of Light, we 
ſhall add ſomething which ſeems to ſurpaſs even 
Wonder itſelf. Could any Body believe it, when 
he looks upon the bright and untinged Light of 
the Sun, that the ſame can be divided and di- 
ſtinguiſhed into ſo many different ſorts of tinged 
or dyed Rays, as the Great Creator has been * 

e 
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ſed to communicate of primary Colours or {imple 
Tin&ures, or as the Learned call them, Homo- 
geneal Colours? 

And yet Experience teaches the ſame, as alſo 
that each of theſe coloured Rays ſuffers a parti- 
cular Quantity of Refraction, and that the white, 
or rather the clear Light, is thereby ſplit into dit- 
ferent Parts or Kinds of Rays, which appearing 
ſingly, ſhew a red, yellow, green, blew and purple 
Colour ; on which account theſe Rays arnamed 
by Sir Iſaac Newton, Red, Yellow, &c. each of em 
according to their particular Colours, foraſmuch 
as they are natural tothem, and cannot be altered 
by any ſubſequent Refraction or Reflection. | 

Moreover, ſince all unmix'd Rays of the Sun 
do repreſent a certain Colour, and the who'e Sub- 
ſtance of Light conſiſts of the ſaid Rays, it ſeem- 
ed to be hardly poſſible, but that all theſe Tin- 
ctures jumbled together, muſt occaſion an Ob- 
ſcurity to our Sight; foraſmuch as Blue, Purple, 
Red, and other Rays, are far ſhort of that Bright- 
neſs which occurs to us in the pure Light of the 
Sun or Day ; and yet we find that all theſe co- 
lour'd Rays that proceed from Light by Separa- 
tion, being collected and mix'd with each other, 
do entirely loſe their reſpective Tinctures, and 
rogether produce a clear and tranſparent Lighr, 
entirely like that untinged Light that comes down 
to us from the Sun: Which new conſtituted Light 
may be again, as before, divided into its colour'd 
Rays, which, if one will, being mix'd together 
again, ſhall the ſecond time repreſent an uncolou- 
red Light clear and tranſparent ; concerning all 
which, the firſt Diſcoverer, Sir Iſaac Neuten, has 
treated largely in his Opticks. | 

Now I ask an unhappy Atheiſt, whether he 
can believe that Light has acquired theſe Proper- 
ties either by Chance or ignorant Cauſes? Or 

whether 
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whether he muſt not acknowledge, that thoſe 
Men argue much more juſtly, who conclude from 
hence, that the great and gracious Benefactor of 
Mankind has produced all theſe differently co- 
lour'd Rays, to the end that the Beholder may be 
ſo much more agreeably affected and refreſhed 
with the Sight of God's Creatures; and that he 
has placed in them the laſt Property, whereby all 
of 'em being mingled together, do compoſe a clear 
and tranſparent Light, to the end that the Ob- 
ſcurity of the Colours may not embarraſs human 
Eyes ? 

Beſides, his Wiſdom and Beneficence muſt be ac- 
knowledged herein, that in the Parts which com- 
poſe different colour'd Bodies, he has placed ſuch 
a Diſpoſition, whereby one Body when this com- 


pounded Light falls upon it, is adapted to reflect 


only one, or ſome particular kinds of Rays ; for 
Inſtance one only Red, another only Yellow, a 
third, both of, em equally, and no other (by which 
a kind of a Gold-colour between Red and Yel- 
low is generated) I ſay, to refle& theſe in a 
greater quantity, by which means each Body, 
according to one or more ſort of Rays which it 
refle&s, either Simple or Compound, repreſents 
its particular Colour, and from thence is deno- 
minated Red, Yellow, Cc. 

How ſtrange ſoever this Language might have 
been to all former Philoſophers, yet the ſame is 
at preſent put out of all doubt by the afore-quo- 
ted Optics of Sir Iſaac Newton; who tho he ma 
be juſtly reckoned by every Body amongſt the 
molt famous Mathematicians of the World, yet 
to ſet an Example to theſe leſs experienced Gen- 
tlemen, that they ſhould not too much rely upon 
Conjectures and Hypotheſes, has proved the ſame 
to be unqueſtionably true, not by Demonſtrations 
founded upon Arguments, but by manifold and 


exceeding 
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exceeding nice Experiments. Now thoſe that 
have a mind to read and try the ſame, may meer 
with em in the aforeſaid Treatiſe of Opticks, eſpe- 
cially in the Firſt Book. | 


Sect. XLI. The Divifion of Light in Iſland- 
Chryſtal. 


Bes1Dzs the above-mentioned Diviſions of 
Light, whereby it is ſplit into various-coloured 
Rays, Mr. Huygens in his Treatiſe about Light, 
p-. 61. and Sir Jſaac Newton in his Optics, Query 25. 
P- 328. do ſhew us another Diviſion or Splitting 
of Light, which it undergoes when it meets with 
Hand- Chiſtal; upon which, as ſoon as a Ray of 
Light falls, it is divided into two other Rays that 
preſerve however the ſame Colour. 

Of theſe Diviſions or Splittings of the Sub- 
ſtances of Light into ſeveral other Parts, as well 
tinged in the firſt Caſe, as fimple or unting- 
ed in the ſecond, I don't know that there was 
ever the leaſt mention made, or 'Track to be 
found among the ancient Naturaliſts ; nor that 
this Matter has been put out of doubt ſooner 
than in the laſt Age by accurate Inquiries and un- 
deniable Experiments. 


Sec Tr. XLII. The Uſefulneſs of the Moon. 


No w let the Reader return with us to Tab. 
XXI. Fig. 4. and ſuppoſe the Sun to be repreſent- 
ed by AB, and the Earth by CD, in which Si- 
tuation, as we have ſaid before, the Shadow of 
the Earth, or the pyramidal Figure CP D makes 
the Night, it will not be then difficult for him to 
fancy the great Darkneſs in which thoſe that 
dwell at T muſt be inyolved ; foraſmuch as _ 

| c 
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the leaſt Ray of Light flowing fromthe Sun A B, 
can come to them directly, or in a ſtrait Line. 
Now if you will pleaſe to obſerve, that the 
Moon M being oppolite to the Sun AB, is at 
Full to thoſe that live at T, that is to ſay, they 
ſee its whole enlighten'd Side; you will tell us 
whether you can think there is any Gratitude in 
thoſe People that ſhall deny their great Obligati- 
ons to Him who has furniſhed them with this 
Light of the Moon in ſuch their Darkneſs. 


8 5 cr. ALIII. Convictions from hence, and the 
Eclipſes. 


Now the only Evaſion that ſuch People can 
make, is, that all this happens by Chance, or by 
neceſlary Cauſes, and conſequently that no Thank- 
fulneſs is due: But if the Gracious Creator of the 
Moon had no Wiſdom, nor the Benefit which 
Men enjoy from the Light thereof, is not to be 
reckoned one of his great Views and Deſigns, 
how will they account for the following Particu- 
lars? 

I. That the Light of the Sun has a Property 
when it falls upon any Bodies (as here from N, 
the Center of the Sun, upon M the Moon) to re- 
bound back from it again, and to produce a re- 
flected Ray MT; by which means thoſe that 
would otherwiſe remain in the midſt of the dark 
Cone CP D, are enlightned. Now, that with- 
out this Faculty of Light, there could be no 
Rays refle&ed from the Moon to our Earth, is 
plain enough. | 

II. Why is the Moon M, which is much ſmal- 
ler than the Globe of the Earth, placed at no 
greater Diſtance from it; ſo that (as we ſee in 
Saturn, and other great Planets) its Breadth and 
Diameter diſappearing almoſt out of Sight, W 

e 
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be uncapable to communicate any Light to us 
that could be uſeful? And is there here no wiſe 
Purpoſe ? And fince the Univerſe is ſo large, why 
is this Place, among Millions of others, juſt cho- 
ſen out, whereby it is belt befitted to render ſuch 
Service to thoſe who inhabit the Earth? 

III. How comes it, that the Moon is not of 
ſuch a Contexture as our black or dark-coloured 
Bodies are ; by which means it would be able to 
give little orno Light to us ? 

IV. Why is it not a convex, globular and 
ſmooth Body, like Looking-Glaſſes and other 
poliſhed Things, when (as thoſe who underſtand 
Optics know) there would be no more than one 
Point, or at leaſt a very little part of the Moon vi- 
ſible and capable of enlightning us ? 

V. Why does not the Moon move according 
to the Line GHFS, which lies in the Plane of 
the Sun's way Nx; by which means the ſame 
at G being oppolite to the Sun would never be 
ſeen Full, but would always be obſcured and 
eclipſed by the Shadow of the Earth CPD, and 
on the contrary, the Moon being at F when it is 
dark or new, the Sun A B would be always ei- 
ther totally or partially covered and eclipſed 
thereby, at leaſt the World reaps this Benefit by 
the Declination of the Moon's Way MH RS from 


the Plane of the Ecliptic, or Sun's Way Nu, or 


GHEFS, that the Places lying near the Poles 
may be enlightned by the Moon, whilſt the Sun 
being ſtill under the Horizon, occaſions ſuch a 
long and diſmal Night ? | 

And moreover, does there appear no Wiſdom 
therein, by which this continual Monthly Sun 
( as one may call it ) is ſecured, to the end that 
Mankind may not be ſo often deprived of the 
Uſe thereof? How comes it then to paſs, that 


the Moon's Way SMHR has juſt ſuch an Obli- 
| quity 
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quity with . reſpe& to the Plane of the Sun's 


Way, or GH F 8, that Ft, The meſt part of 
the Time that the Moon is at M, or directly 


oppoſite to the Sun, it is freed from the Shadow 


of the Earth CPD, and conſequently from its 
Darkneſs, and that all that part of it that is turn- 
ed to us, is ſeen at Full, and in its entire Luſtre : 
Secondly, That when the Moon is at R, that is, 
in Conjun&ion with the Sun, and is ſeen at E, 
it is not hid from thoſe that dwell upon the 
Farth ? 

VI. But farther, ſince now the Planes of the 
Sun's and Moon's Way HF SG and HMSR 
(placed in reſpe& to each other after the manner 
of two Hoops laid obliquely upon one another ) 
cut each other at two Points H and S; it follows, 
that when the Moon is not in its own Way at 
M, but at H or S, it will then be in the Plane 
of the Sun's Way : And when it happens at the 
time that the Sun is not at AB, but is directly 
oppoſite at ab to the Moon at H or S, and that 
the Sun and the Earth are in a Right Line K; 
it may be eaſily gather'd from the Figure, that 
when the Night-ſhade extends itſelf to EK T, 
the Moon being at H, will be thereby eclipſed 
and obſcured ; but when it is at 8, it will then 


hide the Sun at ab, and ſo cauſe a Solar Eclipſe - 


to thoſe that dwell at S. 


Se cr. XLIV. The Advantages of Eclipſes. 


Bur here ſeems an Obje&ion to ſtand. in our 
Way, namely, thar if Light be ſo agrecable, and 
Darkneſs ſo terrible; and if all this be ſo order'd 
by a wiſe Governour of the World, why do theſe 
Eclipſes or Obſcutities of the Sun or Moon come 
to paſs, ſince Light alone ſeems ſufficient to fut- 

Vol. III. Cee niſh 
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niſh Man, tired by the Labours of the Day, with 
refreſhing Reſt ? 

_, Now to anſwer this, and to ſhew that in 
Eclipſes likewiſe, how dark ſoe ver they may be, 
the moſt adorable Wiſdom of God is diſplayed, 
we need alledge nothing more than what is al- 
ready known to Aſtronomers from the Uſes 
thereof. 

And, Firft, that in the inquiring into the 
Courſe of the Sun and Moon, theſe viſible Signs 
are oft- times ſo many Evidences, whereby we 
may know whether what has been ſaid thereupon, 
in other Caſes, is well grounded or not : Of this 
you may meet with many Inſtances among the 
Aſtronomers, which we ſhall not here relate. 

Secondly, They adminiſter Proofs of many na- 
tural Truths, which might not have been diſco- 
ver'd to us, without theſe Eclipſes, or at leaſt 
not ſo eaſily. | 

Thus we know that the Moon is leſs than the 
Sun, or even than the Earth itſelf, without any 
Calculation, only from hence, that (Tab. XX. 
Fig. 2.) the Earth's Shadow A LZ running like 
a Pyramid into a Point at L, is for that reaſon 
every where {maller than the Earth itſelf ; or the 
Line HK 1s always ſhorter than the Diameter 
AZ of the Earth; and becauſe the Moon V, 
paſſing thro* this Shadow, from H to K, is not 
only darken'd, but even remains frequently hid a 
long time in the ſame ; which *tis plain would 
never happen, if the Moon were only of equal 
Magnitude with the Earth. 

From whence it likewiſe follows, that the 
Moon in itſelf is a dark Body, at leaſt it is far 
ſhort of the Clearneſs of the Sun, even tho' we 
ſhould aſcribe to the Moon itſelf that Flame-Co- 
lour which it ſometimes ſhews in its Eclipſes, as 
many have thought. 


From 
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From hence it alſo appears that the Moon re- 
ceives its Light from the Sun; foraſmuch as when 
it has paſſed throꝰ the Earth's Shadow, and Pen- 
umbra after its Eclipſe, it appears again in full 
Luſtre as ſoon as ever the Rays of the Sun can 
fall upon it. 

Moreover, the Eclipſes of the Sun teach us, 
that the Moon is not only a dark, but likewiſe an 
untranſparent Body, which appears by its hiding 
or covering the Sun. 

Many ſach Obſervations might be ſhewn from 
theſe Eclipſes ; *tis enough for us to have repre- 
ſented ſome of them, by which the Benefit there- 
of is proved in the Examination of the Crea- 
rures. 

Yet if there be any Body that is not ſuffici- 
ently convinced from hence, and it appears to 
him too ſmall a thing, that the Inquirers into 
Nature are only benefited thereby ( tho' the Ho- 
nour and Wiſdom of the Creator is beſt ſupport- 
ed and magnified the ſame Way) yet he cannot 
avoid owning the great Uſe and Service thereof 
in other Occaſions alſo ; for ſince theſe uncom- 
mon Signs of the Heavens having been obſerved 
by all, or at leaſt by many Men for many Ages, 
have been accurately noted by ſome, together 
with the Time when they happened; and foraſ- 
much as thoſe Times of the paſt Eclipſes may be 
likewiſe determined by Poſterity with the Help 
of Aſtronomical Calculations, it will eaſily ap- 
pear from hence, that thoſe Eclipſes arc, as it 
were, fix'd Land-Marks in the Series of Ages 
and Hiſtories; from whence again, as from an 
undiſputable Root of Time, a new Chronology 
may take its Date, and others in which there is 
any Uncertainty, be likewiſe rectified thereby. 

But the Uſefulneſs of the Moon's Eclipſes ap- 
pears yet more particularly in determining the 
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Longitude of the Earth; inſomuch, that the 
Truth of many Maps and Deſcriptions of the 
Earth may be examined and corrected thereby, 
as has oftentimes actually happened, which is 


not only of very great Advantage to Geogra- 


phers, bur alſo of the utmoſt Importance to ſo 
many Sea-faring People, whoſe Preſervation and 
Lives too often depend upon the Goodneſs or 
Badneſs of a Chart. 

After having underſtood this right, it does not 
ſeem necellary to prove by more Circumſtances, 
that the above-mention'd Obje&ion will fall of 
itſelf, and that the Eclipſes of che Sun and Moon 
are of great Uſe to Mankind. 

Beſides, that though we ſhould not be able to 
ſhew all the Uſes thereof, yet this is no Proof of 
any thing's being unprofitable, ſince ſuch a Rea- 
ſon has no other Foundation than in the Igno- 
rance of Men. 


SEC r. XLV. The Light of the Moon is without 
Warmth. 


Bur to proceed : Is it not a Wiſdom that has 
made and ruled the Moon with a Deſign of do- 
ing Good to Mankind? foraſmuch as there 1s 
hardly any Light known to us which does not 
warm at the ſame Time that it ſhines; and ſince 
the Rays of the Moon ſeems to be no other than 
thoſe that are tranſmitted from the Sun to 1t ; 
and then reflected back to us. How comes it 
that the Moon-Light was neither hot nor cold, 
even then when the Rays thereof were collected 
by a great Burning-Glaſs into one ſmall Space or 
Focus, which (according to the Experiment of 
Dr. Hook, Act. Lipſ. 1707. p. 153) was 500 times 
ſmaller than what they filled in their natural 
State. Thus we ſee likewiſe in the * 
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of Mr. La Hire, in the Memoirs of the Royal French 
Academy 1705. p. 455, that the Rays of the Full- 
Moon in October, collected by a Burning-Glaſs of 
35 Inches broad, in its Focus, into a Space three 
hundred and fix times lefler than what the {ame 
would have filled in their natural State, did not 
produce the leaſt Aiteration in a Thermometer 
(in which the Liquor was moved by Air, and 
which diſcover'd the ſmalleſt Increaſe of the 
Warmth ͤ thereof) tho' the Bail of it was held for 
a while in the ſaid Focus: And we likewiſe find 
by the ſaid Act. Lip). 1697. p. 429. that the ſo 
famous Burning-Glaſſes of Mr. Tſchirnbaus produ- 
ced indeed a greater Brightneſs by the Rays of 
the Moon in the Focus, but not the leaſt Warmth. 
Now could ever any Body have imagined that 
the Rays of the Sun collected by a Burning- 
Glals, or reflected from the ſame, wilt burn ſo ter- 
ribly; and yet that the ſame Rays rebounding 
from the Moon to us, do not appear to bring the 
leaſt Warmth along with them, notwithſtand ing 
that by this kind of Glaſſes the Brightneſs of the 
Moon-Light is very much augmented in the Fo- 
cus as well as that of the Sun. 

But we ſhall have Occaſion to ſay ſomething 
more of this, when we come to the Contempla- 
tion of Unknown Things. BE 

Now how advantageous it is to hot Countries, 
that this Light of the Moon produces no Hear, 
is obvious to every one who knows that if it 
was otherwiſe, and that the Rays of the Moon 
were likewiſe hot, that part of the Earth would 
be barren, and ſoon burnt up, ſince the deſcend- 
ing Dews of the Night, by which it is now 
moiſtned, would then ceaſe to fall down, and 
this Fire of the Moon would draw its Vapours 
upwards. Moreover, if the Night Air were not 
freſher and cooler, and that the Rays of the Moon 
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kept the ſame in a continual Warmth, it is plain 
cnough how prejudicial 1t would be to the Health 
of all Men, and the hot Parts of the World would 
ſuffer great Inconveniencies thereby, 


Se:cr. XLVI. The Moon's Magnitude and Di- 
ſtance from the Earth. 


I K xo w not whether it is neceſſary to ſhew 
in this Place, how much the Moon is ſmaller 
than the Earth, and how much the Light there- 
of ( which in itſelf is hot, yet) by reaſon of the 
Diſtance is weaker, and leſs warm upon the 
Earth than at the Moon itſelf. But ſince the 
preceding Figures may be of uſe to us in this 
Matter, and the Groupds of this Calculation de- 
pend on that of the Sun, we ſhall briefly touch 
upon the ſame. | 

1. Let AB (as before in Tab. XX. Fig. 1.) 
be the Semidiameter of the Earth, and DC now 
be that of the Moon ; then will the Angle A CB 
of the Moon's horizontal Parallax, when ſhe is 
New, or Full, according to Sir J. Newton, be at 
a Medium.. 57 Min. 30 Sec. 
And its apparent Diameter 

DCG, according to thep 31 Min. 30 Sec. 

ſame. 
The half of which N ; | 

for the Angle DBC, is 15 Min. 45 Sec. 

In the Fourth or laſt Quarter of the Moon, 
and at a middle Diſtance likewiſe from the Earth, 
Sir J. N. again ſuppoſes, 

The Horizontal Parallax, or = 
5 Angle ACB — 5 56 Min. 40 Sec. 

he apparent Diameter, or ö 

the Nate 6 ; 31 Min. 3 Sec. 
The half of which for the | 

Angle DBC is — ; 15 Min. 31 Sec. 


Now 
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Now ſince A and D are Right-Angles, made 
by a Tangent and a Semidiameter, if we take the 
Earth's Semidiameter A B for an Unite, we ſhall, 
by plain Trigonometry, find BC, or the Moon's 
Diſtance from che Earth to amount to; 

At New or Full barely 60 Semidiameters of the 

Earth. | 

And at the Quarters, barely 61 of the ſame, 

So that the middle Diſtance is about 60 
thereof. 

2. Now to diſcover the Magnitude of the 
Moon ; we firſt find its Semidiameter D C by 
Trigonometry aforeſaid, amounting at Full or 
New to 4s Or ERS and at the Ouarters to 37s 6 
Parts of AB, or of the Earth's Semidiameter ; 
both which do not differ much from * Parts of 
the ſame. 4 

From whence it therefore follows, That the 
Earth's Diameter AB, Is to that of the Moon 
CD, As about 11 to 3 ; conſequently the Body of 
the Body of the Earth is to that of the Moon, 
as the Cube of 1x or 1331 to the Cube of 3 or 
27, according to what we have ſaid about the 
Sun. And therefore 27 Globes of the Earth are 
equal to 133 Globes of the Moon, or the Moon 
is 49, barely 50 times (to compute in round 
Numbers) leſſer than the Earth. 

This Calculation is accurate enough to build 
upon in. Things of ſuch a Nature ; and it it 
be not entirely exact, neither is it far ſhort of the 
Truth. 

With this likewiſe agrees the Conc'iuſion of 
that Great Aſtronomer Mr. Flamftead, who makes 
the Diameter of the Earth (as Mr. Miſton ſays 
in his Prælect. Phyfic. p. 292.) tp amount to 7935 
Engliſ Miles, and that of the Moon 2175 of the 
ſame: Which Proportion of 7935 to 2175, varies 
but little from the above-mentioned of 11 to 3. 

Ccc4 Oz CT. 
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Sect. XLVII. Why the Light of the Moon is not 
Warm. 


Now if we ſuppoſe the Point S in the Moon, 
and the Point B on the Earth, (Tab. XXI. Fig. 2.) 
and farther, the Length Sb as the Moon's Semidi- 
ameter; and if we look back upon what has been 
ſaid above concerning the diverging and ſpreading 
of Light at various Diſtances, as well with reſpe& 
to its Heat as Shining; we ſhall find that in both 
theſe Caſes the force of the Light at l, is to that 
at B, as the Square of SB, to the Square of Sb. 

Now we have ſhown above, that as SB 1s 60; 
Semidiameters of the Earth, or the Moon's 
Diſtance ; ſo Sb is #; Parts of one Semidiameter 
of the Earth, when it repreſents that of the 
Moon. 

Now r is the Square of rr or Sh, and 
3660 that of 604 or SB; and conſequently the 
firſt is to the ſecond, as 9 to 4428903, or, as 1 
to 49210, omitting the Fraction. From whence 
it appears, that the Warmth of the Light which 
comes down from the Moon, 1s about 50,000 
times leſs when it has reach'd us upon the Earth 
B, than it is at the Point 6, when it has pro- 
ceeded no farther than the length of one Semidi- 
ameter of the Moon, or Sb. 

And this is the Reaſon, according to Mr. H/hi- 
ſton Præ lect. Aſtron. p. 108. why the Light of the 
Moon is not attended with any ſenſible Warmth 
by the time it has reach'd us here upon Earth. 
But foraſmuch as Dr. Hooł has collected the ſame 
into a Space 500 times ſmaller, and conſequently 
render'd it 500 times as ſtrong as the ſaid Light is 
in 1ts natural State ; and therefore in ſuch a Focus 
it is no more than 500 times ſtronger than at the 
Moen itfelf ; yer, even in that caſe this Learn- 


ed 
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ed Man could not perceive any ſign of Warmth, 
notwithſtanding that the Shining, or Light of the 
Moon ( which deſerves to be taken Notice of) 
was increaſed proportionably. I leave it to the 
Judgment and Obſervations of others, whether 
res part of the Warmth of a hot Summers-Day 
with us, would be able to make any Impreſſion 
even on the beſt Thermometer : For that the Rays 
of the Sun have much the ſame Power on the 
Moon, as on the Earth, is plain enough from the 


little Difference there is of both their Diſtances 


from the Sun. 

And in this Experiment the Thermometer be- 
ing moved by the Light of the Sun, it ſhould 
ſeem that we are obliged to ſeek for ſome other 
Cauſe than merely the Diſtance, to which we 
ſhou'd aſcribe, that che Light oc Rays of the Sun 
are reflected to us from the Moon, without bring- 
ing any Heat along with them, but leaving it all 
behind them. 

Be that as 1t will, this is plain, that if the Moon 
ſhould tranſmit to us ſo much Heat with its Rays, 
we ſhould ſufler many Inconveniencies from thence; 
which 1s now prevented by our great Creator, who 
directs all Things with infinite Wiſdom and Order. 


S ECT. XLVII. The Cauſe of Elbing and Flowing 


not inquired into. 


Now whether the Moon is the Cauſe of the 
Ebbing and Flowing of the Great Seas, and of 
the continual Motions of their Waves to the very 
bottom thereof, we ſhall neither diſpute nor in- 
quire into here; becauſe we are not yet ſo far 
advanced in this Knowledge, as to be able to ſay 
any thing concerning it that may be free from 
every ones Objections, tho' we ſeem to be very 
far advanced in that Matter. Thi 
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This is experimentally true, that the Waters 
in the deep and free Seas (without taking notice 
here of other Impediments, concurring Cauſes 
and Circumſtances) riſe and iwell up to the Places, 
or about thoſe Places where the Moon is verti- 
cal, juſt as if they were driven thitherward by 
a Weight, or attracted or preſſed by ſome other 
Power. Concerning which may be conſulted the 
Writings of Kepler, Newton, Gregory, Whiſton, Va- 
renius, De Stair, &C. 

We find the ſame happens likewiſe on the op- 
polite Side of the Earth; wherefore the uſual 
Expre ſſions in which both theſe Appearances are 
comprehended, is, that when the Moon paſſes to 
the Meridian, the Water riſes; when it goes away 
from thence, it falls. Others ſay, that it is certain 
by Obſervation, that the Water 1s at higheſt about 
three Hours afrer the Moon has been in the Me- 
ridian. See Newton's Princip. Lib. III. Sect. 24. and 
Hhiſfton Prælect. Phyfic. Math. Sett. 96. p. 306. 

Let this Matter be as it will, it is certainly 
true by Experience, that if the Earth were co- 
ver'd all round with Water, it would appear Oval, 
by reaſon of the Swelling of the watry Surfaces on 
each Side; and theſe two Protuberances of Water 
or Mountains, as Dr. Gregory terms them, move 
continually round about the Earth, if they be not 
obſtructed by Land, Shoals or otherwiſe. 

And as for that very ingenious Cauſe and Fi- 
gure which Defcartes produces, and whereby he 
would fhew that it is always ebbing Water upon 
the Earth directly under the Moon; Varenius ſays 
in his Geography, Lib. I. Cap. 14. Sect. 11. that 
the ſame is contrary to Experience, and ſo it has 
been found. | 

However, leaving the Cauſe to every Man's 
own Opinion, this 1s the manner in which we 
muſt ſuppoſe the Motign of the Sea-Waters to 
happen, 
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happen; namely, that it is a Sweling and Sinking 
of the Sea, rather than a Flux or Reflux, or Eb- 
bing and Flowing, according to the vulgar No- 
tion thereof. See concerning the Alteration of 
theſe Expreſſions, Varenius in the ſame Place, 
Se, 10. and Gregory Lib. IV. Sect. 65. 


Scr. XLIX. Two Syſtems of the World. 


T+Xtx et are two Syſtems of the Heavenly Bo- 
dies, which at preſent paſs for the chiefeſt, and 
according to which they are ſuppoſed to be mo- 
ved. The firſt ſeems to be the moſt convenient 
with reſpe& to the annual Courſe of the Planets, 
and is by many taken to be the true one, on ac- 
count of its Simplicity : *Tis that which we are 
wont to aſcribe to Copernicus, who has revived the 
ſame from the Ancients. 

They that would form a general Notion there- 
of, may ſuppoſe, (Tab. XXII. Fig. 1.) that the 
Sun ſtands ſtill, and all the principal Planets move 
about it, according to the Orbits which they de- 
{cribe in this Figure. D is Mercury, the neareſt 


to the Sun; C is Venus, next to and without 


which follows the Earth A, which upon this Oc- 
caſion is reckon'd among the Planets, and about 
which the Moon B runs; E is Mars; F Jupiter, 
which has four Moons moving about it, after the 
ſame manner as Saturn H has five, and it may be 
ſix; and both of 'em carry their reſpectirxe Moons 
about with them round the Sun. Beyond all 
theſe are the fixed Stars APO. 

The Second Syſtem bears the Name of Tjcho 
Brahe, and ſeems, in relation to the Planets, to 
be nothing elſe but the former a little varied in 


one Caſe only ; and for no other Reaſon than be- 


cauſe that of Copernicus ſuppoſes the Earth to move 
about the Sun, and conſequently ſeems to contra- 
| | dict 
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dict the Scriptures, from which Tycho and his 
Followers make a Scruple of departing. 

To underſtand this Syſtem, we muſt imagine, 
that the Earth A (Tab. XXII. Fzg. 2.) ſtands ſtill, 
that the Moon B runs round it ; that next to it 
the Sun S deſcribes its Courſe, and that all the 
Planets, with their afore-mentioned Moons, bear 
the ſame reſpe& to the Sun, as in that of Coperni- 
cis So that the Way of each of em ſurrounds 
the Sun, which continually moves about the Earth; 
and that all of them muſt be conſider'd as ſimply 
moving about the Sun. The fix'd Stars are here 
likewiſe repreſened by APO X. 

In both of 'em there is yet this Difference, 
that in that of Copernicus (Tab. XXII. Eg. 1.) the 
Sun S and the fix'd Stars APO X, ſtanding as 
it were ſtill, the Globe of the Earth A really 
turns round its own Axis, from Weſt to Eaſt 
in 24 Hours, by which Means the whole viſible 
Firmament, Sun, Planet, and Stars ſeem daily 
moving from Eaſt to Weſt. 

In Tycho's Syſtem, (Tab. XXII. Fig. 2.) nothing 
ſtands ſtill but the Earth A; whilſt all the above- 
mention'd Bodies are ſuppoſed to run round daily 
from Eaſt to Weſt, beſides the Courſe of each in 
its own Way from Weſt to Eaſt. What Reaſons 
may have induced other Aſtronomers to form one 
Syſtem from theſe two, I know not ; ſince in that 
Semitychonic, the Simplicity and Convenience of 
the Firſt, and the Agreement of the Second with 
the holy Scriptures, ſeem to be, if not quite loſt, 
at Jeaſt very much alter'd ; for which Reaſon we 
ſhall ſay nothing of this latter, neither ſhall we 
diſſwade any one that likes it, from embracing it, 
fince we don't here undertake to diſpute the 
Truth thereof, but endeavour to repreſent to 
Sceptical Philoſophers, ſo much as we know to 
be true of it from Experience and unqueſtionable 
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Calculations, in hope to convince them thereby 
that there is a God. 


SEC r. L. The Immenſurable Magnitude of the Fix d 
Stars. 


To come then to the Matter: Let thoſe who 
ſill doubt of a Powerful and Wiſe God, lift up 
their Eyes with us, and ſuppoſe this to be the 
firſt Time of their Life that they ever ſaw the 
Heavens adorned with ſo many glorious Lights ; 
and tell us, whether they ſhould not be thereby 
convinced, that the ſame had a Mighty Creator, 
and that it was not by mere Chance that they 
had acquired their Origin and Luſtre, no more 
than a Locket ſet with Diamonds, of which the 
moſt obdurate Atheiſt would not dare to affirm, 
that they were put together without the Skill of 
an Artificer ; much leſs would they affirm it of 
the Heavens, eſpecially if they obſerve the im- 
menſurable Magnitude thereof, which is ſuch, 
that the Aſtronomers have not been able hitherto 
to communicate any thing to us that can be more 
depended on than mere Conje&ure ; nor have 
they been able to anſwer all the Queſtions con- 
cerning the Magnitude and Diſtance of the Fix'd 
Stars. 

Thus we hear the great Obſerver of the Hea- 
vens, Mr. Huygens, in his Coſmotheoros, p. 135. in- 
genuouſly acknowledging the ſame in the following 
Expreſſions : But thoſe who before us have endeavour d 
to determine this immenſe Space, have not been able to 
conceive any thing certain, by reaſon of the great Ex- 
actneſs neceſſarily requiſite in the Obſervations, and 
which exceeded the utmoſt Care and Diligence ; for 
which reaſon, the Method I have now choſen, ſeems to 
be the ouly one remaining, in order to attain to ſomething 


that might be at leaſt probable in a Matter of ſuch dif- 
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fault Inquiry: Of which he gives the Reaſon a 
few Lines after, in this manner : The Stars alſo of 
the firſt Magnitude, tho view'd even by a Teleſcope, 
appear all ſo little, that one would take em for little 
lighted Matches without any Breadth, which is the 
Cauſe that no Meaſure of their Bigneſs can be found 
out by this ſort of Obſervation. 

It will not be neceflary to produce any other 
of the modern Mathematicians who are of the 
ſame Opinion, after the Teſtimony of an Aſtro- 
nomer, to whom the utmoſt Efforts of all the fa- 
mous Men of Learning were well known, he be- 
ing a Member of the Royal French Academy, and 
not only in himſelf a Diſcoverer of new and never 
before ſeen Lights and Phenomena in the Heavens, 


but likewiſe of an indifatigable Zeal and abun- 


dantly blefled with a temporal Eſtate, whereby 
he was enabled to make Experiments of al 
Things. | 

The Method which that great Philoſopher 
took, in order to form ſome probable Conjectures 
concerning the Diſtance of the Stars, ſuppoſes 
however, that which has no certain Foundation, 
namely, That a Star (at leaſt one of the firſt 
Magnirude, ſuch as Syrius, or the Great Dog-Star) 
is as big as the Sun; from whence he infers, 
That the Diſtance of the Stars from the Earth is 
27,664 times greater than that of the Sun from 
the {aid Earth: See his Coſmotheores, p. 137. not- 
withſtanding that he allows this laſt to be above 
12,000 whole Diameters of the Earth. 


SECT. LI. Of the Parallax of the Fix d Stars. 


ANOTHER Method of inquiring into this 
Diſtance with greater Certainty (if the Event had 
been favourable) has been ſome Years ſince ſet 
on foot by Meſſieurs Flamſtead and Hook, who 
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thought that they could deduce from their Expe- 
riments, that the Diameter of the Earth's Way 
about the Sun (according to Copernicus) made 
ſome Alteration of Sight with reſpect to the fix'd 
Stars, in Proportion as the Earth was ſo much 
nearer, or ſo much farther from them; whereby 


likewiſe the Syſtem of Copernicus of the Earth's 


Motion, ſeemed to be proved at the ſame time. 
I ſhall not here rehearſe the differing Notions of 
Gregory, Whiſton, and others, about the ſame ; but 
that from theſe Obſervations, even tho” they 
were true, the Diſtance of the Stars and Motion 
of the Earth cannot be proved, 1s ſufficiently 
ſhewn by Mr. Caſſini, in the Hiftory of the French 
Academy tor the Year 1699. 

So that theſe two laſt Methods, in which all 
imaginable Helps, known to the Moderns, are 
uſed, leaving the Matter ſtill uncertain, there is 
no great Hopes of meeting any better, at leaſt 
ſince the Globe of the Earth is no bigger, or (ac- 
cording to Copernicus) its Way about the Sun of a 
larger Diameter, that it may the better ſerve tor 
a Foundation for meaſuring ſuch a Diltance. 
Now as long as the Diſtance of the fix'd Stars 
from the Sun or from the Earth remains unmca- 
ſurable, it follows from thence, that the Magni- 
tude of the Starry Heavens, tho' one were to con- 
ſider it as an Orb about the Sun or Earth, which 
cannot yet be proved from Nature, will always 
remain likewiſe immenſurable. 

Now that the Holy Scriptures ſpeak here ac- 
cording to the ſtricteſt Truth, as they do like- 
wiſe about many other Things of Nature. every 
Man muſt own, who will conſider that Paſſage 
in Proverbs xxv. 3. The Heaven for Height, aud the 
Earth for Depth, and the Heart of Kings ts unſearch- 
able. In like manner, when the faid Scriptures 


would propoſe any Thing which furp..fles all 


Mens 
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Mens Conception, they compare it with the 
Heighth of Heaven, as in P/. ciii. 11. As the Hea- 
wen is high above the Earth, ſo great is his Mercy to- 
wards them that fear him. But the Expreſſion of 
the Prophet Feremiah is yet more full and em- 
phatical, Ch. xxxi. v. 37. if Heaven above can be 
meaſured, and the Foundations of the Earth ſearched 
out beneath, I will alſo caſt off all the Seed of Iſrael — 
From whence we may plainly enough infer, that 
ſince God was not pleaſed to caſt off all the Seed 
of Iſrael, in which the Saviour of the World was 
compriſed, as he expreſly ſays, ſo neither is Hea- 
ven or the Firmament capable of being mea- 
ſured. 

Let me now ask an Infidel, whether or no he 
does not here diſcover the Divinity of the Holy 
Writ 2 For unleſs He who dictated it were an 
omniſcient God, and did know all the Counſels 
of Men, and even the Iflues thereof to the End 
of Ages; how can it be imagined, that an Au- 
thor of any Senſe would venture poſitively to ad- 
vance ſuch an Aſſertion as this, concerning the 
Immenſity of the Heavens; which, (notwith- 
ſtanding the Zeal and reſtleſs Attempts of all 
Sorts of Men; notwithſtanding the Charges and 
Expences beſtowed by ſuch great Potentates 
wholly and ſolely in this Inquiry ; notwithſtand- 
ing that Diligence whereby other Matters, which 
at firſt ſeem incredible, have been at length found 
out) remains good, even after ſo many Ages, to 
this Day ; foraſmuch as Heaven continues as 
much immenſurable as ever. 

It did indeed ſeem very probable to Philoſo- 
phers, that a Method might in time be found to 
meaſure not only the ſtarry Heaven, but even the 
Stars themſelves; when firſt great Mathemati- 
cians found a Means in Aſtronomy to make uſe of 
the Orb of the Earth (or the Orb of the Sun) 
| as 
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as an Inſtrument to meaſure Angles ; and by their 
Pendulums, and Micrometers ( as they call them) 
plac'd in the Focus of great Teleſcopes, became 
able to meaſure Angles in the Heavens, even to 
Seconds, or Goth Parts of a Minute: Whereas 
before, with the moſt coſtly and cumberſome In- 
ſtruments, Aſtronomers Ccou'd hardly meaſure to 
whole Minutes with any Certainty, 15 

Nay, and what is more remarkable, is that 
farther Diſcoveries ſhould be obſtructed by the 
following Phænomenon; namely, that whereas 
all other enlightned Objects are magnified by 
Teleſcopes (the Aſtronomers principal Inſtru- 
ments) the fix'd Stars ſeen thro' them appear leſs 
than when ſeen with the naked Eye, and there- 
fore can be of no Uſe in meaſuring the ſtarry 
Heaven, as it might have been expected. When 
the Planets, which to the naked Eye appear no 
bigger than the fix'd Stars, by means of the Te- 
loops appear very large and diſtind, 

I am ſenſible that the reaſon given for the Ap- 
pearance is, that the Teleſcopes rake off the ſpu- 
rious Rays that accompany the fix'd Stars; nei- 
ther do I now diſpute it, tho' the ſpurious Rays 
that make Venus twinkle, being taken by a Tele- 
{cope with a ſmall Aperture, that Planet ſtill ap- 
pears bigger. However, notwithſtanding all this, 
it is certainly true, that in this Caſe the Tele- 
ſcope has an Effe& quite different from what it 
has in other Caſes. Concerning this, ſee Dr. Gre- 
gory's Aſtronomy, and other Authors, whereby it 
will appear that the Diſtance of the ſtarry Hea- 
ven is not to be meaſurd by any Mortal, So 
that this Word pronounc'd by the Creator, name- 
+ that the Firmament is unmeaſurable, continues in 

ull Force, and ſhews the divine Original of the 
Heavens; thereby, as it were, ſetting Bounds to 
V or. III. Ddd the 


816 The Religious Philoſopher. 
the Labours of the following Ages, and giving 
Limits to Aſtronomy. 


Szcr. LIL H#/hether the Starry Firmament be Solid 
or Fluid. 


Now fince ſuch great Mathematicians have 
with ſo much Ingenuity owned themſelves unable 
to meaſure the ſo vaſlly extended Magnitude of 
the Starry Heavens, which does in a manner ſur- 
paſs all human Imagination, how great Progreſs 
had there been perhaps made in the Science of 
"Nature, if the Philoſophers had behaved aſter 
the fame manner, with reſpe& to the Matter 
and Figure of which this ſtarry Heaven conſiſts, 
and if they had made the beſt uſe of that Time 
which voung Learners employ in uncertain Con- 
jectutes and Hypotheſes, without any Founda- 
tion, in making new and material Obſervations ? 
Since it remains a Myſtery to the greateſt Aſtro- 
nomers, how the heavenly Bodies are framed 
and conftiruted. Deſcartes ſuppoſes em to con- 
fiſt of fluid Vortices, as is well known. Sir Jſaac 
Newton, in his Scholium to the 53 Propoſition in the 
Third Bol, ſhews the contrary ; and farther ſub- 
joius, that this Hypotheſis is inconſiſtent with 
all Aſtronomical Appearances ; concerning which 

Mr. Huygens may likewiſe be conſulted in his Coſ- 
metheorss, from p. 139 quite to the end, and in 
other Places; not to mention any more. 


Srcx. III. Probable Reaſons for its being Solid. 


Tu Foundation of theſe Opinions, that the 
Heavens are a Solid Body, is principally, That 
the diſtance of the Stars from each other, has te- 
Main'd in a manner che ſame without any Alte- 
ration 
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ration for ſo many Ages, which ſeems more agree- 
able to the Nature of a ſolid Matter, in which 
they they are ſuppoled to be placed, than in a 
Fluid. 

T x1s Concluſion ſcems likewiſe to be made 
with ſome kind of Probability, from the won- 
derful Obſervation related by Mr. Huygens in his 
Syſt. Saturn. p. 8 and g, and which we don't know 
to have been taken Notice of by any one before: 
His Words ate as fo.lows: © Aſtronomers place 
three Stars cloſe to each other in the Sword of 


Orion; and when I view'd the middlemoſt 
* with a Teleſcope, in the Year 1656, there ap- 


* peared in the Place of that one (which is no 
© new thing) twelve other Stars, after the man- 
“ ner as they are repreſented in Tab. XXIII. 
* Fig. 1. Among theſe, three that do almoſt touch 
* each other, and four more beſides, appeared 
* twinkiing as thro' a Fogg; ſo that the Space 
about 'em ſeemed much brighter and lighter 
* than the reſt of the Heavens, which appearing 
* wholly blackiſh, by reaſon of the fair Weather, 
* was ſeen as through a certain Opening and Se- 
* paration, thro' which one had a free View in- 
* to another Region that was more enlighten'd. 
I have often obſerved the very ſame thing with 
* this, without any Alteration, and in the ſame 
Place; ſo that it is likely that this Wonder, 
*© whatever it may be in it ſelf, has been there 
from all Times; but I never took Notice of 
* any thing like it among the reſt of the tix'd Stars; 
« for we do not find that the others, which were 
* formerly accounted clo..dy (Nebrlyſe) nor the 
* Milky-Way itſelf, have any Miſt or Vavour 
© about 'em; nor if we view them wiche Tele- 
* ſcope, do they appear to be any thing elſe than 
** a Collection of many (mall Stars. 


Vo I. III, D d d a Now 
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Now I leave it to the Judgment of an impartial 
Perſon, whether one has not more Reaſon, from 
theſe Experiments, to believe that the ſtarry 
Heavens do rather conſiſt of a ſolid Matter than 
a Flood of Particles continually moving among 
each other; ſince the aforeſaid enlighren'd Open- 
ing ſhews itſelf always circumſcribed after the 
ſame manner; which in fluid Matters, that are 
ſo ſuſceptible of Motion, can hardly be expected. 


Sc r..LIV. The amazing Greatneſs and Diſtance of 
the Stars. 


Now to proceed : As this great viſible Fir- 
mament is immenſurable, on account of the al- 
moſt inconceivable Extent of the Diſtance there- 
of, ſo likewiſe muſt we look upon the Remote- 
neſs of the Stars, and the Magnitude of thoſe 
Bodies, as things uncapable of being determined 
by Men : The Reaſon is, becauſe the Diameter 
of the Earth is to that of a fixed Star, as the 
horizontal Parallax 1s to the apparent Diameter 


of the ſame. Now it is plain by Experience, 


that the Earth, and even according to Copernicus, 


the Diameter of that whole Circuit which it 


makes about the Sun, muſt be conſider'd only as 
a Point, with reſpect to the Diſtance of the Stars, 
and much too ſmall to produce any Parallax. Be- 
ſides, we likewiſe find, that the beſt Teleſcopes 


that are made, can only repreſent the ſaid Stars as 


ſo many Points of Needles, and without Breadth, 
inſomuch that we can't diſcover any Meaſure of 
the apparent Diameters thereof by the Help of 
thoſe Inſtruments; ſo that from the Impoſſibility 
of obſerving the Parallax, and eſpecially the ap- 
parent Diameter, we are entirely diſabled from 
determining the Magnitude of thoſe Stars. 


Now 
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Now whether, with the modern Aſtronomers, 
we are to conſider every one of thoſe Stars, at 
Jeaſt all thoſe of the firſt Magnitude, ſuch as the 
Dog-Star, and the like, as ſo many Suns, both in 
Splendor and Bigneſs, has not yet been proved 
by any one : This 1s certain, that they are im- 
meaſurably remote from us, and that in ſo un- 
conceivable a Diſtance they derive a Native Light 
down to us; as alſo, that if the Sun were as far 
from us, it would not appear bigger than one of 
thoſe Stars. | | 

It therefore, without inſiſting upon a real 
Proof, we ſuppoſe thoſe Stars to be ſo many Suns 
from the Strength of their Light, and from their 
great Diſtance (in which we do but follow, it 
not all, at leaſt the greateſt Aſtronomers) we 
ſhall have an Idea of the heavenly Bodies that 
includes in it an amazing Greatneſs. 

According to this manner, the Conje&ures of 
Mr. Huygens will not appear ill grounded, who, 
upon the Calculation laid down in his Coſmotheo- 
ros, p. 136, and 137. makes the Diſtance of the 
fix'd Stars from the Earth 27,664 times greater 
than that of the Sun. So that if, according to 
what we have ſaid before, a Cannon Bullet will 
require 26 Years in paſſing from hence to the Sun, 
with the ſame Velocity wherewith it was diſ- 
charged, it would require, in order to arrive at 
the fix'd Stars, 25 times 27,664, that is, 691,600, 
or almoſt Seven hundred thouſand Years; and a 
Ship that can ſail 5o Miles in a Day and a Night, 
will require 30.430, 400 Years. And if we pro- 
ceed further upon this ſame Foundation, and 


ſuppoſe with thoſe Gentlemen, that each Star 


has a Space about it proportionable to that of 


the Sun, I leave every Man to judge, whether 


he be able, without a great deal of Pains, to 
form to himſelf a juſt Idea of this wonderſul Ex- 
3 8 
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tent of the Univerſe, and whether he be not in 
danger of loſing himſelf in the Contemplation of 
ſo unconceivable a Greatneſs of fo glorious a 
Structure, in which the Footſteps of the divine 
Builder do ſo manifeſtly appear. I have choſe 
rather to make uſe of this Hypotheſis of Mr. 
Huygens, preferrable to others, becauſe nothing 
elſe 1s maintain'd by him, than that one of thoſe 
great Stars are like the Sun; and that the Splen- 
dor and Light of the Sun, when its Diameter is 
contracted according to the aforeſaid Proportion, 
will be only equal to that of the Dog- Star; but 
whether this be true or no, yet it is beyond all 
Doubt that the fix'd Stars are very great, and 
that their Greatneſs and Diſtance is not to be de- 
termined, ſince the manner of inquiring into it 
can hardiy be carried farther, according to the 
Opinion of great Mathematicians : See Gregory 
Schol. Prop. 55. Lib. 3. f 


Sxcr. LV. Convittions from the foregoing Ob- 


ſervations. 


I Havs oftentimes moſt ſeriouſly reflected 
upon this Impoſſibility of determining the Mag- 
nitude and Diſtance of the Stars as an Effe& of 
the adorable Wiſdom of their Great Creator, who 
knowing, that if they were capable of being mea- 


ſured, how great ſoever the Extent thereof might 


be, yet from the Habitude and Cuſtom of men- 
tioning the ſame, the Wonderfulneſs thereof would 


be much diminiſhed : He therefore thought it ne- 


ceſſary to make them immenſurable, and to put 
them out of the Reach of all human Endeavours, 
and likewiſe, to the end that thoſe who deſpiſe 
him might be forced in ſpight of all their kicking 
againſt it, to confeſs a Power to which they 
could ſet no Bounds; and ſince all their Learn- 
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ing could never fathom it, to live in a continual 
Attoniſhment at it, as it happens moſt com- 
monly in relation to things that paſs our Under- 
ſta ding. 


Sect. LVI, and LVII The Stars Numberleſs, and 


Convictions from thence. 


Ar leaſt the Divine Authority of the holy 
Scriptures is evident from hence, by which, even 
from the firſt Ages of the World, the Magnitude 
of the Stars are determin'd to be abſolutely inſcru- - 
table, and conſequently ſhewn even then where 
the Efforts of Men in following Ages ſhould find 
their Bounds, notwithſtanding their utmoſt En- 
deavours to the contrary. The Places upon which 
we. have our Eye on this Occaſion, are the Words 
of Job, chap. ix. ver. 9, 10. where having firſt ſaid : 
of the fixed Stars in the gth Verſe, which maketh | 
Arcturus, Orion, and Pleiades, and the Chambers of 
the South, he continues in the roth Verſe to ſay, 
which doeth great things paſt finding out, yea, and Mon- 
ders without number. From whence not only whar 
has been ſaid before, of the Inſcrutability of the 
Stars Magnitude may be inferr'd, but likewiſe, 
in order to prove the infinite Knowledge of thar 
Spirit, by whoſe Inſpiration this Word is written, 
more plainly againſt all Unbelievers, we find it 
likewiſe literally expreſſed, that rhoſe Stars are not 
to be number'd ; which could not have been irre- 
fragably proved before our Times againſt any one 
that would have denied the ſame. Beſides the 
: above-quoted Text, this Innumerability of the 
Stars has been likewiſe aſſerted in ſeveral other 
Places of Scripture : Thus God fays to Abraham, 
in Gen. xv. 5 Look now toward Heaven, and tell the 
Stars, if thou bs able to number them : and be faid 
no him, ſo ſhall thy Seed be. And the Alm'ghty 
| D d di does 
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does frequently make uſe of the ſame Compariſon 
to expreſs the infinite Number of the Children of 
Iſrael, viz. Exod. xxxii. 13. Deut. i. 10. —X. 22. 
—XXVi1i. 62. Neh. ix 23. and ſeveral others; be- 
fides that theſe thouſands of Iſraelites are often- 
times compared likewiſe with the Sand of the 
Sea, as in Iſaiah x. 22. Hoſea i. 10, Cc. from 
whence it appears at the ſame time, that the 
Number of the Stars is not only made as great, 
but likewiſe as innumerable as the Sands of the 
Sea, in the ſaid Holy Scriptures. 

Now it is known to all Aſtronomers, that in 
order to pronounce ſuch a great Number of Stars 
innumerable, or to compare the Number of Abra- 
ham's Children thereto, they could not be ſeen 
in the Heavens whilſt they had no uſe of Tele- 
ſcopes. 

Hipparchus, in his Catalogues of Stars, has tranſ- 
mitted to Polterity the Number of 1026 ; which, 
in our Age, has been increaſed to 1888, by the 
great Aſtronomer Hevelius ; among which are to 
be reckon'd 950 that were known to the An- 
cients, 603 which he calls his, and 335 obſerved 
by Dr. Halley in the Southern Parts of the Hea- 
vens, of which Dr. Gregory treats more largely, 
Lib. 11. Sect. 29. but after that the Teleſcopes had 
diſcover'd that the great broad white Streak ex- 
tending itſelf round the whole Heavens, and 
which, upon the Account of its Whiteneſs, they 
call the Mili May, was formed of a Collection 
of numberleſs little Stars, which Dr. Halley like- 
wiſe teſtifics of the Southern Magellanic Little 
Clouds: See Gregory, Lib. 11. Sed. 22. After that, 
as it appears from the afore-cited Place of Mr. 
Huyzens,, for one Star that we ſee with our na- 
ked Eyes, ſeveral others offer themſelves to the 
T<l:ſcope ; ſo that according to the Remarks of 
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Cherubin d'Orleans, p. 270, and 313, by the Help 
of the ſame, only in the Conſtellation of Orion, 
more Stars, and according to the Obſervations 
of Rheita, related by Zahn, Fund. 111. 4 209. 
twice as many ſhew themſelves, as are ſeen by 
the Eye only in the whole Heavens: I ſay, ſince 


theſe Teleſcopical Obſervations, Aſtronomers have 


loſt all Hopes of ever fixing the exact Number of 
the Stars, the rather, becauſe the more thoſe Tele- 
ſcopes are improved, the greater Number of Stars 
are ſeen; inſomuch, that ſome, tho' without Foun- 
dation, have maintained, that the Number of the 
Stars is infinite, as Mr. Huygens witneſſes of Jor- 


danus Brunus in his Coſmotheoros, p. 138; but to 


ſay nothing more than what is true, this is cer- 
tain, that the modern Obſervations made by the 
help of theſe Inſtruments do ſufficiently evince, 
that the Stars are not to be counted. See Hhiſton. 
Prælect. Aſtron. p. 23. 

Now let an Infidel tell us how it is that Moſes 
and Job, if they had not been divinely inſpired, 
conld in their Times have pronounced the Stars 
to be innumerable, ſince it was ſo many Ages 
after, that this exceſſive Multitude upon the di- 
{covery of Teleſcopes, has been experimentally 


known to Mankind. 


Sect. LVIII. Whether the Stars differ in Meguitude. 


Now it we inquire into the Opinions of the 


greateſt Mathematicians concerning the Difference 


of Stars from one another, we find the moſt abie 
of em ingenuouſly confeſſing, that it is perfectly 
unknown to them, whether all the Stars are of 
equal bigneſs; inſomuch that it is doubtful whether 
ſome of *em appear ſmaller only upon the Account 
of their being farther diſtant from the Eye, or 
whether one Star is really bigger than another. 


The 
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The Apoſtle Pau! does poſitively determine the 
Matter in theſe Words, 1 Cor. xv. 41. One Star 
differeth from another Star in Glory ; and if I may 
be allowed to add ſomething by which thatSaying 
of the Apoſtle ſeems to be verified in ſome man- 
ner from Nature, I deſire the Reader to conſider 
with himſelf, whether it be not more credible, 
that one Star is bigger than another, than that 
they ſnould all be of the ſame Bigneſs, and at 
difterent Diſtances ; ſince we find by the Obſer- 
vations of the greateſt Aſtronomers, that it is 
certain enough that ſome Stars have plainly al- 
tered their Magnitude, and become ſmaller: 
(See an Account thereof in Gregory, Lib. II. Sef. 30.) 
for I cannot believe that any body will aſcribe 
this only and entirely to their removing to 2 
greater Diſtance, Yet if ſuch a thing could hap- 
pen, he may be pleaſed to paſs this Reflection 


by, tho' otherwiſe the different Magnitude of 


the Planets ſeems in ſome manner to lead to ſuch 
an Opinion. 


Srcrt. LIN. Alterations in the Fixed Stars. 


Brrorr I proceed any farther, J cannot for- 
bear, upon occaſion of what we have already 
mentioned, to fay ſomething of what has been 
obſerved in the Heavens, with reſpect to the Stars 
about an Age ago, and which has aſtoniſhed all 


the Aſtronomers. Mr. Wpiſton in his Prælect. 


Aſtron. p. 47. names it a very great and aftoniſhing 
Wonder, that muſt be tranſmitted or left to follow- 
ing Ages, without cur being able to give any Solution 
therenf. 
| That which is meant here, are thoſe Altera- 
tions among the fixed Stars, that are ſtill unin- 
telligible to us, whereby we find that ſome new 
ones appear, and others that have been ſeen, do 
diſap- 
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diſappear ; and a third ſort ſhew themſelves one 


time with more, and another time with a leſſer 


Luſtre. Hipparchus is ſaid to have obſerved one; 
bur in the Year 1572, we know that a new one 
appeared in the Chair of Caſſiopea ; in 1600, in 
the Breaſt of the Swan; in 1604, in the right Heel 
of the Serpentarius ; and ſeveral others may be 
found in Gregory, Lib. II. Set. 30. as alſo in Mer- 
cator and Whiſton, that give us an Account of them 
and theit Number. Some again, that had been 
ſeen before, are now inviſible; and Hevelius ſays, 
in his Præcurſor, that they ſought in vain for five 
Stars, whoſe Places however Tycho Brahe had de- 
ſcribed full an Age before: Concerning which, 
the ſaid Gregory gives us a farther Account in the 
Act. Lipſ. 1691. p. 80. as alſo how a Star belong- 
ing to the Neck of the Mhale has often diſappear- 
ed, and ſhewn itſelf again in the ſame Place at 
different times; See A. Lip. 1703. p. 213. and 
how their Magnitude is remarkab!y changed in 
others, at leaſt with reſpe& to their Light. The 


Reader may likewiſe note what has been men- 


tion'd concerning Kirchius in the aforeſaid Tranſ- 
action of Leipſick, 1687. p. 647, ſince we cannot 
ſtand here to reckon up all thoſe Particulars. 


SS, r. LX. Concerning the Planets. 


Lier us now proceed to the Planets, or Wan- 
dering Stars, ſo called, becauſe they appear to us 
who live upon the Earth A, (Tab. XXII. Eg. 1, 
and 2.) to move ſometimes quick, other-times 
low ; now forwards, then backwards, and ano- 
ther while to ſtand ſtill for a time ; which, to 
thoſe that have not inquired into their Courſes, 
looks like Wandering ; tho' thoſe that do under- 
ſtand it, know, that with reſpect to the Sun they 
only proceed forwards, but yet occaſion the ſame 


Appear« 
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ji Appearances, for which the Aſtronomers have 
accounted. 
1 All the Planets, as we have ſaid before, do 
ö move about the Sun 8: But two, which are there- 
|. fore ſtiled the loweſt, viz. Mercury D, and Venus C, 
0 perform their Revolution in ſuch a manner, that 
100 as they are ſeen from the Earth, they appear al- 
fi ways on the ſame fide with the Sun : Whereas the 
three other, Mars E, Jupiter F, Saturn H, are 
ſeen from the Earth A, ſometimes on the ſame 
ſide, and ſometimes on the oppoſite fide of the 
Sun, as you may obſerve on the abovemention'd 
two Figures of this Table. 

Now in order to form a right Notion of theſe 

Planets, we muſt again endeavour to diveſt our 
ſelves of thoſe Prejudices which we have ſuck'd _ 
in as it were with our Mother's Milk, and by | 
which we are taught to imagine, that theſe great 
Bodies are about the ſize of the Marbles we play'd 
with when we were Children, or ſomewhat leſs, 
and that they are but a very ſmall Diſtance from 
us; and we are yet the more confirmed in the © 
ſame, by the Figures that Aſtronomers are wont 
to give us of theſe Planets, which at the beſt do 
repreſent to us the Proportion of their Diſtances, 
but in a very ſmall Compaſs, and do rarely or 
1 never ſhew us their Bodies in compariſon of their 
4 real Magnitudes, which likewiſe conſiderably 
0 helps to hinder us from forming a right Concep- 
1 tion of their true Magnitudes. 
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al SAN r. LXI. The Magnitude of the Planets. 


Trar famous Aſtronomer Mr. Huygens in 
order to improve our Notions concerning the Pla- 
|; nets, did at the latter end of his Life draw their _ 
id Magnitudes in a particular Figure in proportion 
| to that of the Sun, which we have therefore _ | 
| err 1 
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ferr'd from his Autom. Planet. to our Tab. XXIII. 
Fig. 2. where the Earth A, and the Moon by it 
at B, and ſo the reſt of the Planets are repreſent- 
ed in their proportionable Bigneſſes with reſpe& 
to the Sun GD K. According to his Obſervati- 
ons we find the Diameter of the Sun to be, 

110 times greater than that of the Earth A. 

308 —— — —— than that of Mercur D. 


84 — —— — than that of Venus C. 

166 —— — than that of Mars E. 

5, ———— than that of Jupiter F. 
4 


iT —— than that of Saturn'sRing GI. 
and that of the Ring 23 times bigger than the 
Diameter of the Globe of Saturn H. 
From whence it follows, if theſe Planets are com- 
pared with the Earth, which is beſt known to us, 
I. That the Earth is not quite 3 times ſo thick, 


and conſequently not quite 27 times as big as the 
Planet Mercury D. 


IT. That Venus C is about 1 as thick, and con- 
ſequently as big as the Earth itſelf. 

III. That Mars E, is ſmaller than the Earth, 
ſo that the Diameter of the latter will make 1; of 
the former, and conſequently contains 34 as much 
Matter as the Globe of Mars. 

IV. That Fupiter F, has 20 times as great a 
Diameter, and Sooo times as large a Bulk as that 
of the Earth 

It has likewiſe four Satellites or Moons about 
it, each of which does not ſeem leſſer than the 
whole Earth: See Huygens Coſm. p. 101. 

V. After theſe comes Saturn H, which, (what 
no Body could ever have thought or ſuſpected) 
is ſurrounded with a Ring GI, that is flat and 
very thin in proportion to its Magnitude : There 
is a Space between that Ring and the Body of 
the Planet, which it encompaſſes without any 
Contiguity like a Vault or Ceiling ; for which 

| _ Reaſon 
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Reaſon this Diſpoſi:ion of Saturn with its Ring, 
being viewed from different Parts of the Earth, 
is wont to repreſent a very different Figure. The 
Diameter of this Ring GI, is, according to the 
foregoing Computation, about 3o times as large as 
the Diameter of the Earth ; and therefore if it 
were a Globe, it would contain about 27,000 
times the quantity of this Globe of the Earth. 

The Diameter of Saturn itſelf is about 13 times 
as big as the Earth's, and conſequently the Body 
of that Planet 1s 2197 times as large as the whole 
Earth; beſides which there are five Moons that 
are obſerved to circulate about the ſaid Planet 
and its Ring. 


Secr. LXII. The Times of the Planets Revolutions 
and Diſtances from the Sun. 


Now the Times in which theſe Planets finiſh 
their reſpective Circulations about the Sun, have 
been obſerved as follows: That of Mercury, in 
three Months; of Venus, in about 7: Months; 
of Mars, in almoſt two Years; of Jupiter in 12 
Years ; and that of Saturn, in about 30 Years, all 
of 'em computed as near as may be. 

We ſhall here paſs by the Satellites; they who 
deſire to know the Time of their Revolutions a- 
bout Jupiter and Suturn, may conſu!t the Aſtro- 
nomers. 

The Diſtances of theſe Planets from the Sun, 
are likewiſe reckoned in the following manner: 
Upon the Suppolition that the Diſtance of the 
Earth from the Sun is 10, that of Mercury is 
hardly 4, Venus 7, Mars 15, Jupiter 51, and Sa- 
turn 95 of the ſame Parts : See Gregory Aſtron. 
Lib. I. Set, 1. So that the Diſtance of our Earth 
from the Sun being, according to Caſſini and Flam- 
ſtead, (for the more convenient Calculation) 10005 

2 Diameters 
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Diameters of the Earth; Mercury will be 4000; 


Venus 7000 ; Mars 15000 ; Jupiter 51000 ; and 


Saturn 95000; and proportionably ſo much greater, 
if with Mr. Huygens we account the Diſtance of 
the Sun to be 12000, or with Mr. /a Hire 17000 
of the ſaid Diameters. We have here uſed the 
ſmalleſt Numbers, becauſe we would proceed 
with the greater Certainty. 


Scr. LXIII. The Velocity of Venus and Jupiter. 


N ow let the Atheiſt conſider, that notwith- 
ſtanding the contemptible Notions he has of theſe 


Heavenly Bodies, which he looks upon as nobig- 


ger than they are repreſented in Tab. XXII. Fig. 
1, and 2; and in Tab. XXIII. Fig. 2. vet Venus, 
the Evening and Morning Star, is a Globe not 


much ſmaller than that of the Earth; and, which 
is amazing, it moves about the Sun with a Swift- 


neſs, 146 times greater than than that of a Bul- 
let, ſhot out of a Cannon. To vive likewiſe an 
Inſtance of one of the remoteſt Planets, let him 
contemplate that of Jupiter, which is a Globe 
8000 times as big as this of the Earth; and let 
him conſider, Firſt, how great a Diſtance it muſt 
be from him, when ſo vaſt a Body ſhall appear 
as {mall as one of our Childrens Matbles : And 
Secondly, what a Force is neceſſary to move ſuch 


a a prodigious Globe along the Heavens, the Mo- 


tion of which we find to be 54 times ſwifter 
than a Cannon-Bullet's. 


S ECT. LXIV. The Calculation of the Revolutions of 
the aforeſaid Planets. 


Tuis may perhaps ſeem ſomewhat whimſi- 
cal and incredible too to ignorant Perſons ; but 
thoſe who underſtand Aſtronomy know that no- 

thing 
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thing need be advanced by Conjecture or Gueſ- 
ſing, when one compares the Magnitude and Di- 
ſtance of the Planets with that of the Sun ; but 
that the ſame may be deduced by certain Conſe- 
quences from the Obſervations that have been 
made concerning them, as every Mathematician 
knows, and as literally appears in the Syſt. Sa- 
turn. p. 77 and 81, of Mr. Huygens ; ſo that upon 
the whole Matter, it depends only on the Great- 
neſs and Diſtance of the Earth with reſpect to the 
Sun, not to know the Proportion only, but the 
true Meaſure thereof, of which Aſtronomers are 
in a manner ſo much Maſters, that they can be 
ſure that neither the Planets themſelves nor their 
Diſtances are ſuppoſed too grear. 

If it be then known that there is no Miſtake 
of any Importance made herein, the ſwiftneſs of 
their Motion may be eaſily computed from the 
time of their Revolution : As for Inſtance, a Can- 
non-Bullet runs, according to the Experiments of 
Merſennus, (quoted by Huygens in his Coſmotheoros, 
p. 125) 100 French Toiſes of ſix Foot each, in the 
ſpace of a Second ; and according to the moſt ac- 
curate Meaſuring of the French, the Diamerer of 
the Earth amounts to 6.538,594 of the ſaid Toiſes, 
or Fathoms. | 

Accordingly then a Cannon-Bullet would run 
the length of the Earth's Diameter in about 
65,386 Seconds, that is, full 18 Hours; from 
whence it follows, that it would run in one Year, 
conſiſting of 365 Days, 486 of the like Diame- 
ters, and 40 thereof in a Month of 3o Days. 

Now it appears above, that (Tab. XXII. Fig. 
1 and 2.) the length between the Sun aud Earth, 
or the Line A'S, being ſuppoſed to be 10,000 
Diameters (which is leſs than whar is allowed 
by Meſſ. Huygens and la Hire) the Diſtance of Ve- 
nus from the Sun, or the Line S C, will amount 

ro 
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to 7000 of the ſaid Diameters ; and it now we 
take the Revolution CIR for a Circle, of which 
CS is the half Diameter, the whole one CR 
will be 14000 of the Earth's Diameters ; and ſup- 
poſing the Ratio of the wliole Diameter to the 


Circumference of a Circle, according to what is 
known, as 113 to 355 ; the Circumference CIR 


of this Diameter CR, which Venus finiſhes in 7; 


Months, will be 43,982 Diameters of the Earth. 

But it is found before, That a Bullet runs 300 
of the like Diameters in 74 Months, or in the 
Time of Venus's Revolution. Thus it appears, 
that the Velocity of Venus, with reſpect to that 
of a Cannon- Bullet is, as 43,982 to zoo, or that 
Venus moves 146 times faſter than the ſaid Bullet. 

After the like manner, and with very little 
Trouble too, we may compute, that ſince Jupi- 
ters Diſtance from the Sun, or the Semidiameter 
of its Way (ſuppoſing it likewiſe to be exactly 
circular) amounts to 51,000 Diameters of the 
Earth, and that the Time of its Revolution 15 
12 Years; it moves about 55 times, at leaſt a 
good deal above 54, faſter than a Cannon-Bullet, 
that ſhall run in one Year 486 of the like Diame- 
ters, as has been ſhewn above. We ſuppofe here 
the Courſes of the Planets to be uniform, tho? 
Aſtronomers find that they move one while faſter, 
and another ſlower ; but foraſmuch as they per- 
form their Revolutions in about the ſaid time, this 
Calculation is certain enough, 


Secr. LXV. The Swiftneſs of one of Jupiter*s 


Moons. 


Ir we now ſuppoſe with Mr. Caſſini, (See the 
Coſmotheoros, p. 101) that the neareſt of Jupiter's 
Moons is diſtant from it 25 Diameters of that 
Planet, and that its Revolution is performed in 

Vol. III. Bee one 
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one Day, eighteen Hours, twenty eight Minntes, 
and thirty ſix Seconds; the whole Diameter of 
the ſaid Revolution, will be 55, and the Circum- 
ference, ſuppoling it to be exactly circular, will 
be 17:2: Diameters of Jupiter. 

Now one Diameter of Jupiter is equal to 20 
Diameters of the Earth ; the Revolution there- 
fore of this neareſt Moon is 356 of the ſaid Di- 
ameters ; and according to the ſuppoſed Time of 


the Revolution, this runs in one Day in its Way 


about Jupiter, 201 Diameters of the Earth ; and 
Jupiter, according to its before-ſuppoſed Diſtance 
and Time of its Revolution, runs 73 Diameters 
in its Orbit about the Sun in the ſaid Space of a 
Day ; ſo that this Moon runs in its Orbit about 
twice or thrice as faſt as Jupiter itſelf, and conſe- 
quently a great deal above too times faſter than 
a Cannon- Bullet, tho' it be as big as the Earth 
itſelt : See Huygens's Coſmotheoros, p. 101. 


Sect. LXVI. The amazing Force that is requifite to 
move Jupiter. 


Nov if one would form an Idea of the a- 
mazing Greatneſs of that Power by which the 
ſaid Planet is moved, it having been proved be- 
tore, that the Diameter of Jupiter is 20 times 
greater than that of the Earth, it follows that the 
former Planet is 8000 times bigger than the latter. 

Now thoſe who underſtand Mechanicks know, 
that by multiplying the Maſs of two Bodies, each 
of em by its own Velocity, the Proportion of 
the Powers that move them, may belearned from 
thence : Suppoſing then that the Earth's Magni- 
rude to be as an Unit, and the Velocity of the 
Cannon-Ballet to be likewiſe as an Unit, the 
Force that muſt move the Earth with the ſame 
Swiftneſs as a Cannon-Bullet is moved, muſt alſo 
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be as an Unit, becauſe an Unit multiplied by it 
ſelf, produces only an Unit. 

And in this Compariſon the Globe of Jupiter 
mult be ſuppoſed as 8000, and its Velocity as 54, 
becauſe it moves in its Orbit 54 times ſwitter than 
a Bullet; which being multiplied with the other, 
gives 432,000 for the Force that moves Jupiter. 

So that it is irrefragably proved hereby, that 
the Force which moves Jupiter, and conſequent- 
ly the Strength of the Planet itſelf, is at leaſt 
432,000 times as great as that which is capable 
of cauſing the Earth to move with the ſame Ve- 
locity as a Bullet is diſcharged from a Cannon. 

We ſuppoſe here the Denſity of the Parts of 
which the Earth and Jupiter are compoſed to be 
equal; tho* ſome reckon that of the Earth to be 
greater than Jupiter's ; yet this difference will not 
hinder the ſaid Number from remaining a great 
many Thouſand Times more ; but this is not the 
Place to make ſo nice an Enquiry in. 


Sz cr. LXVII. Conviftions from the I hole. 


No w they that hitherto doubt whether there 
be a mighty Creator and Director of this Uni- 
verſe, let them fit down by themſelves, and ſeri- 
ouſly conſider, Firſt, How theſe Planetary Globes, 
ſo amazing in their Magnitudes, are whirl'd a- 
bout the Sun with ſo dreadful a Velocity, ſo far 
ſurpaſſing the almoſt unconceivable Motion of a 
Cannon-Bullet. 

Secondly, How other Planets, or Moons, each 
of which will hardly yield in Magnitude to the 
Earth, are carried with a yet greater Swiftneſs 
abour the aforeſaid Planets. | 

Thirdly, That neither the Motion of Fupiter in 
his Orbit, nor of the teſt of the Planets, can be 
performed but by a Force ſo many thouſand 
Vor, III, Ee e 2 times 
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times greater than that mighty Strength by which 
a Globe as large as the whole Earth 1s driven 
with the ſame Velocity as a Bullet ſhot out of a 
Cannon. 

And if this laſt Force, whereby the Earth can 
be ſo ſwiftly moved, ſurpaſſes all human Conce- 
ption, what ſhall we ſay of that which moves 
the Planet Jupiter in the Heavens ? 


Stcr. L XVIII. The Evafions of Atheiſts, and their 


Pretences. 


I Know very well, that in order to elude 
the Proof of an All-ruling God, which is ſo terri- 
ble to Atheiſts, thoſe miſerable Wretches are 
wont to conceive the Motions of theſe vaſt hea- 
venly Globes, as they were ſo many round little 
Balls, floating and circulating in a Veſſel of Wa- 
ter, which happens when the Water is put into 
a Circular Motion ; and they are not a little con- 
firmed in ſuch Fancies, by the Figures with which 
Aſtronomers are uſed to repreſent the Structure 
of the World, as may be ſeen in Tab. XXII. Fig. 
T, and 2, where we find the Revolutions of the 
Planets repreſented like the forementioned Balls 
in Water, upon one and the ſame Plane ; inſo- 
much that there does not ſeem to be wanting 
any other Direction for their Motions, than only 
conceiving a circular Motion of the Matter in 
which they ſwim, and the rather, becauſe if one 
moves the Water in a round Veſſel ſwiftly about 


with a Stick, we may often obſerve ſome of the 


little Particles thereof whirling about their own 
Axes, and at the ſame time carried about the 
common Center ; from whence they infer, That 
the Moons alſo of Saturn and Jupiter may be like- 
wiſe carried about their reſpective Planets, as here 
at F and H, without any particular Direction. 


And 
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And thus theſe deplorable Diſputers are uſed to 
contemplate, and to account tor the Wonders pro- 
duced in the Heavens, without conſidering them 


otherwiſe than as very difterent Figures and Re- 


ſemblances; and to make ther Opinions paſs with 
greater Appearance of Truth, they uſe thoſe ſhal- 
low Maxims of ſome Philoſophers, That the moſt 
imple Hypotheſis or Notions that People form of 
things, are always the trueſt, which being caſily 
agreed to by the Ignorant, and thoſe who endea- 
vour to evade the Labour of a juſt Inquiry, ſa- 
tisfiesſthem the better, and procures them the more 
Diſciples. 

Bur in caſethings happen'd after ſuch a manner, 
yet from the Motion of this Matter that runs 
round, (if there be any ſuch Matter) an over: rul- 
ing Power of the great Director may be clearly 
enough demonſtrated ; ſince Experience teaches 
(as ſhall be more fully proved by and by) that all 
ſimple Motions are perform'd in Right Lines, 
and that Bodies can by no means deſcribe Circu- 
lar ones without ſome particular Direction. 


Srcr. LXIX. Thoſe Evaſions anſuer d; Firſt, 
By the Orbs in which the Planets move. 


4 2 ad 
Bu r now when we turn away from this ficti- 


tious Heaven, which has no other Foundation but 
in the Fancy of thoſe who only make uſe of it, 
that they may more conveniently (or according to 
them, more ſimply) form an Hypotheſis for the 


Appearances that are moſt obvious to them; and 


if we further apply oux Contemplations, without 
any Prejudices, to thoſe Things which the true 
Inquirers have diſcover'd by their Obſervations, 
about che Motions of the Pianets, it may be con- 
cluded, and not obſcurely, by every one, that 
the former Evaſions are groundleſs : For, Firſt, 
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all theſe great Globes are far from being moved 
in one and the ſame Plane, as they are repreſent- 
ed in Tab. XXII. Fi. 1. and tho' this be the u- 
ſual Figure by which Aſtronomers repreſent the 
Syſtem of the World ; we are to ſuppoſe the 
Planes of the Orbit of the ſeveral P.anets to cut 
thro? each other, like two Hoops placed oblique- 
ly in each other. For Inſtance, let the Plane of 
the Paper upon which is drawn the third F1- 
gure in Tab. XXII. be the Plane in which the 
San revolves about the Earth (or the Earth about 
the Sun, for we do not diſpute that Matter here) 
and let the Oval Figure EA FB, be in this ſame 
Plane; then let us farther ſuppoſe the ſecond O- 
val ACBD to be ſo placed, that the Part A CB 
be above, and the other Part ADB under the 
Plane of the firſt Oval; ſo that theſe two Planes, 
like the two aboveſaid Hoops, have nothing com- 
mon to each other, but one only Right Line A SB. 
If then we take this laſt AC B D, for the Way 
of any Planet, we ſhall perceive how it differs 
from the Plane of the Ecliptick, that is, from the 
Sun's or Earth's Way, and makes an Obliquity 
with the ſame, ſo that there remains, between 
both the Planes, a Width, or Breadth, on the 
one Side, as CF, and on the other of D E. 


Sx cr, LXIX. The Properties thereof. 


Now to form a fuller and truer Notion of the 
Planets Orbits, we muſt lay down ſome Conclu- 
ſions which are known and agreed to by all A- 
ſtronomers, namely, That, 5 

Firſt, The Way or Orbit of each Planet is in a 
particular Plane, and peculiar to itſelf, ſo that 
at one Time it is at C above, and another Time 
at D, under the Plane A EFB of the Ecliptick. 


Secondly, 
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Secondly, That even the Moons of Saturn and 
Jupiter don't move in the ſame Plane in the which 
either the Orbit of their Planet, or the Ecliptick 
lies; but that they decline from both, and ac- 
cording to the moſt accurate Obſervation, com- 
pleat their Courſe in a particular Plane. Sec 
Whiſton's Prælect. Aſtron. p. 201. where he reck- 
ons up their Appearances. 

Thirdly, That each of theſe particular Planes, 
in which the Planets move, do never interſect the 
Plane of the Sun's Way in the ſame, bur all in 
different Lines: So that, for Inſtance, if Mars 
does it in the Line AB, Jupiter will do it in the 
Line RT, &c. See Whiſton's Prælect. Aſtron. p. 191. 

Fourthly, That even the Obliquities or Angles 
which the Planes of the Planets Orbits make 
with the Ecliptick, do not agree in any two, ſo 
as to be the ſame, but are different in all of them: 
They who deſire to know the Occaſion and Mea- 
{ure of theſe ſeveral Interſections and Obliquities 
of the Planes (called by the Aſtronomers the In- 


clinations, Latitudes of Planets, and Lines of Nodes) 


ſuch as AB, TR, and CF, E D, may meet with 
em in the Automaton. of Mr. Huygens, p. 447. and 
elſewhere. 

Fifthly and Laſtly, We are to know, That all 
theſe interſecting Lines A B, T K, rc. tho' they 
all of 'em differ, yet each of em paſs through 
the Sun S; ſo that that Luminary ſhines upon 
the Interſections of all the Planes of the Pianers 
Ways. 


SF CT. LXXI. Convictions from thence. 


Ir is needleſs now to obſerve, how much th:s 
differs from Globes or Balls floating in Water on 
the ſame Plane or Superficies. And I leave the 
moſt obſtinate Atheiſt himſelf to judge, whether 
Eee 4 it 
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jt be by meer Chance, or ignorant Laws of Na- 
ture, and without any directive Power, that ſuch 
vaſt Globes (ſome ot which are likewiſe attend- 
ed with their particular Satellite, ſhould each of 
them move about the Sun in a ditterent Plane ; 
and that every one ſhould have continued his 
Courſe for ſo many Thouſand Years, without 
ever failing, and unvariably preſerv'd the ſame 
Obliquity, tho' the Swiftneſs of their Motion is 
ſuch as far to ſurpaſs that of a Cannon- Bullet. 

And in order to be convinced of the contrary, let 
an Atheiſt fancy to himſelf a Machine, repreſenting 
to his View in little, the Motions of ſo many 
Globes about another Globe, each of them inan 
oblique Courſe one to the other, and every one of 
them moving with the ſame Velocity as a Man 
can throw a Stone, and at the ſame Time let him 
not know how theſe Globes are moved or pro- 
jected. Now, if he diſcovered, or was told that 
every one of theſe Globes had continued in ſuch 
a Motion but a few Years, without any Confu- 
ſion, and did continue ſo daily, would he not 
think ſuch a Machine to be the Workmanſhip of 
the greateſt Artiſt in the World? How dares he 
then ſay otherwiſe of ſuch an unceivably glo- 
rious Machine as this ſtarry Heaven ? 


Sect. LXXII. The Atheiſts. Evaſſons Anſwer'd ; 


Secondly, By the Planets continual Approach to 
the Sun. | 


| Now if what has been already ſaid, concern- 
ing the wile and wonderful Direction of the Pla- 
nets Motion, be not ſufficient to convince the 
moſt obdurate Atheiſt; a gracious God has 
vouchſafed yet farther to repreſent and mani 

to the Sight of every one, ſomething -in the 
Courſe of theſe heavenly Bodies that ſeems to 
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at beyond all Diſpute the Greatneſs of that 

ower which rules and dire&s them, and to re- 
duce the Matter to an entire Degree of Certain- 
ty. In order to prove this, we affirm, and no 
body can deny it, that it is experimentally true, 
That all Bodies when put into Motion, do go 
on in a Right Line, unleſs ſome other Cauſe or 
Power obliges them to recede from it; and it is 
known, that a Stone A moved circularly in a 
Sling about a Point S (Tab. XXII. Fg. 4.) in the 
Circle AH DE, with ſuch a Swiftneſs, that it 
cannot be brought down by the Force of its Gra- 
vity when it 1s at A, will not continue to move 
in the ſame Circle towards H, as ſoon as the ſaid 
Sling is looſe, and the Stone left to itſelf, but 
purſue its way according to the Right Line A F, 
which touches the Circle at A; and this happens 
not only in a Circle, but in all other Curve Lines, 
as Experience teacheth us. 

Now let the beſt Philoſopher tell us, how it 
comes to pals, that ſuch great Bodies as theſe 
Planets are, moving about the Sun with a Switt- 
neſs ſo much greater than that of a Cannon-Bul- 
let, and with ſo prodigious a Force as has been 
ſhewn above, do not likewiſe obey this Law, and 
run always in a ſtrait Line, but deſcribe inceſſantly 
a Curve Line, and always return to the Point 
from whence they began; and how theſe moved 
Bodies are compelled every Minute to depart 
from their Right Line, and deſcribe by their 
Courſe, the Orbit which they do. 

For that the Planet A (Tab. XXII. Fig. 5.) be- 
ing moved about the Sun in the Curve Line AE DZ, 
when it is at A endeavours to go to F, along the 
Tangent AP, and when at G tends to I, along 
another Tangent GQ, is diſputed by no body. 
Tell us then the Reaſon why ſuch a great and 
ſwift Globe, certainly tending from A to F, and 


from 
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from G to I, is continually protruded or attract- 
ed to the Sun, or at leaſt is brought nearer to it; 
ſo that AF and GI, being the Lengths which 
the ſaid Planet is to run at each Place in the 
following Minute, in the Tangent Lines AP and 
GQ, it is forced to forſake them, and, in the 
very ſame Inſtant, to approach ſo much nearer to 
the Sun, as the Lines FG and IH are in Length; 
without which it would not be poſſible that this 
Planet could continue in its Curve Way AED C 
about the Sun ? 

This is not to be anſwer'd by the Hypotheſis 
which ſome Philoſophers have hitherco main- 
tain'd, That the Sun has a Vortex of a ſubtile 
Matter about it, which running round, drags the 
Bodies of theſe Planets along its Stream; foraſ- 
much as the Gravity thereof remains the {ame ; 
therefore they are bound to ſhew why that Mat- 
ter itſelf deſcribes a Curve Line, and does not, like 
other Things, move directly, according to Tan- 
gents ; ſo that here likewiſe we muſt have recourſe 
to a Power that govergs the Motion of this Mat- 
ter: But the famous Mathematician Sir Iſaac 
Newton, and others, have ſhewn, that we ſeek 
in vain the Properties of this Circular Motion in 
the Matter of the Vortices. 


Se cT.LX XIII Thirdly, By the Courſe of the Planets 
in an Ellipfis. 


Bur to cut off all Cavilling about this Dif- 
ference, it may be ſufficiently proved from the 
Property of the Curve Line, according to which 
each of theſe Planets are moved, that there muſt 
be an inceſſantly directing Power that regulates 
their Courſes, and that they cannot alone be car- 
ried forwards by any circularly moving Matter. 


For 
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For the continual Experience of all Aſtrono- 
mers that have ſucceeded the Great Kepler, and 
Obſervations ſo frequently repeated, have put it 
ſufficiently out of all doubt, that the Planets are 
not moved in exa& Circular Figures ; in which 
Caſe it might be ſuppoſed, with ſome Appearance 
of Truth, that there is ſuch a whirling Matter ; 
but they arc Curve Lines of quite another Pro- 
perty than Circles, and appear by manifold Ob- 
ſervat ons to be Ellipſes, or oval Figures, as you 
ſee in Tab. XXII Fig. 5. AE DZ. 

In theſe Eli; ſes, as is well known to the Ma- 
thematicians, there are two Points K and S, each 
of which they call a Focus, or Point of Burning, 
from whence the ſame may be deſcribed by a 
String K ES, faſten'd at K and S, and by a Nail 
at E, which being directed by the String, de- 
{ſcribes the Circumference E DZ A, as is known 
to Carpenters, Joiners, and other Mechanicks. 

In one of theſe Foci is plac'd the Sun S, about 
which the Planet is continually moving; A is the 
remoteſt, and D the neareſt Point of the Orbit 
in reſpect of the Sun; for which Reaſon likewiſe, 
A the fartheſt, and D the neareſt Point to the 
Sun, are termed by Aſtronomers, the Aphelium 
and Peribelium. : 


Sect. LXXIV. Fourthly, Becauſe their remoteſt 
Points extend to different Parts of the Heavens. 


A xD that no body may imagine neither, that 
any 1gnorant Laws of Nature have any Place 
here in a Stream of Yortices, or whirling Matter; 
the adorable Creator, who alone will be acknow- 
ledged and glorified herein, has ſhewn, with ir- 
refragable Proofs, his abſolute Empire over theſe 
great Bodies, and likewiſe his wonderful Power 
in thoſe vaſt and remote Spaces; for which Pur- 


poſe 
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poſe he has not thought fit that the Elliptical 
Orbits of the Pianets, as AE DZ, and LR, 
MT, (which very much differ in Magnitude 
and Diſtance from rhe Sun) ſhould have their A- 
phelia A and L extended from the Sun S towards 
one and the ſame Place of the Heavens, as B; 
which would have appearcd more convenient to 
our Conceptions, and might have been uſed as a 
Principle to dilcover, after chis manner, a gene- 
ral Law of Nature, whereby we could have ac- 
counted for theſe Motions and Diſpoſitions in the 
Heavens. 

But on the contrary, to the End that every 
one who contemplates theie great Works, might 
be certain, that it is only the irreſiſtible Will of a 
ſupream Director of all things that has place in 
this Matter, he has ſo order'd the Orbits of the 
Planets A and J, namely, AEDZandYVNW, 
for ſo many Ages, that the one ſeems to be en- 
tirely independant of the other ; placing not 
only each of them in a different Plane oblique- 
ly upon the other, as we have ſhewn above, 
but likewiſe cauſing all rhe Lines proceedin 
from the Sun , chro' the Aphelia or ms 
Points A and Y, to tend to different Parts of 
the Heavens, as B and C, altho' the ſaid Sun 8, 
with reſpe& to which only he has made them, 
does ſufficiently appear in common to one Focus 
all theſe E/lipſes : The Truth of this may be ſeen 
in all the Books of the Aſtronomers, and parti- 
cularly the Places of the Aphelia of each in'the 
Automaton of Mr. Huygens, p. 441. 

* 


SFC r. LXXV. Convictions from thence. 


Now after having well conceived all this, 
thoſe who think it concerns them to learn God 
from his wonderful Works, will be pleaſed to uſe 

their 
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their Endeavours, firſt, by what has been ſaid, 
to gain a true Notion of the Planetaty Heavens 
familiar to them, and comparing one thing with 
another, to conſider whether a Man argues with- 
out Foundation, who maintains, that the Power 
and Wiſdom of the Great Creator ſhines out 
more brightly here than the Skill and Contrivance 
of the Workman in the moſt curious Clock, or 
any other Machine whatſoever. 2 
For, Firſt, conſidering the almoſt unconceiv- 
able Magnitude of theſe wandering Globes, and 
their Diſtances from the Sun, which may only 
and eaſily be determined by the Diameters of the 
Earth. And, Secondly, ſeeing that Saturn, tho? it 
be diſtant from the Sun at leaſt 100,000 of the 
ſaid Diameters, according to the lateſt Obſerva- 
tions, between every two following Points of its 
Orbit, is always attracted towards the Sun, not- 
withſtanding there 1s not the leaſt Band or Con- 
nexion between the one Body and the other. 
Thirdly, Finding that theſe Approaches to the Sun 
have place in all the Planets, tho' there is like- 
wiſe no Union between any of them. Fourthly, 
Knowing that each of em performs its Courſe 
in a particular Plane. Fifthly, That they deſcribe 
no Circles which we ſee generated in natural 
Motions, after different manners, but to ſhew 
that a particular Direction obtains” here, they 
move in Elliipſes, or oval Figures, every where 
preſerving their Geometrical Properties. Sixthly, 
That theſe oval Figures are each of *em extended 
lengthwiſe to a different Place in the ſtarry Hea- 
vens. Seventhly, That their Motions have con- 
tinued for many Ages in this Order, without any 
Confuſion among each other. And, Finally, ſince 
no body who underſtands it right, can, without 
Amazement, obſcrve, That theſe Globes of ſuch 
an amazing Magnitude (that Jupiter is at leaſt 
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8900 times bigger than the Earth; and the reſt, 
excepting Mercury and Mars, which are ſomewhat 
ſmaller) are either as big or bigger than the Earth 
itſelf, and yet all of em move about the Sun 
with ſo prodigious a Swiftneſs, as far exceeds 
that of a Cannon- Bullet. 


Ster. LXXVI. The Motion of the Planets about the 


Sun. 


Now if we reflect upon the Experiments 
which, beſides the foregoing, have been made by 
the modern Aſtronomers, and would be too te- 
dious to be related here, new Wonders will oc- 
cur to us at every Turn, and always adminiſter 
freſh Occaſion of acknowledging a tremendous 
Power, and a Direction continually exerting itſelf. 

To ſay nothing therefore of the Comets and 
their Courſes from and to ſo many different Places 
of this immenſurable Space, ſince neither their 
Cauſes, nor the Ends for which they have been 
made, do yet fully appear to us: Let us once 
again bring before our Imagination thoſe great 
Celeſtial Globes, the Planets, and conſider, that 
in that incomprehenſible Motion with which they 
circulate about the Sun in their Orbits, they like- 
wiſe revolve or turn upon their own Axes from 
Welt to Eaſt, art leaſt it has been viſibly obſerved 
already in Jupiter, Mars, and Venus, and even 
in the Sun itſelf. 

Thus we find (to ſay nothing of the Earth, 
ſince all Aſtronomers do not agree therein) thar 
that dreadful Globe of Fire, the Sun, turns 
round upon its own Axis in 25 Days; Venus 
in 23; Mars in 24;; and the great Globe of 
Jupiter in 10 Hours. See Gregory's Aſtron. p. 36. 
As for the reſt, we have not yet been able to 
diſcover any thing certain about them. 


And 
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And in order to convince every one of the 
Dreadfulneſs of the Powers which exert them 


' ſelves in this Matter, we need only inveſtigate 
the Swiftneſs wherewith theſe great Globes are 


carried about their reſpective Axes after the fol- 
lowing ſimple manner. 

For ſuppoſing the Earth's Diameter to be 
6.5 38, 594 French Toiſes or Fathoms long, the Cir- 
cumference thereof will contain 23.541,600 of 
the ſame, fince the Diameter of a Circle Is to 


its Circumference, As 7 To 22, or yet nearer, 


As 113 To 355. 

Now each Point that 1s upon the Surface of 
the Earth at the Equator would run ſo many Fa- 
thoms in 24 Hours, and conſequently 2371 in one 


Second of an Hour. 


But a Cannon-Bullet (as has been ſhewn above) 


runs 100 of the like Fathoms in a Second. 


Conſequently every Point upon the Equator of 
the Earth revolves with much more than twice 


the Swiftneſs of a Cannon- Bullet. 


It then, according to this Proportion, the Ve- 


locity in the Revolutions of the other Planets be 


' meaſured, and if it be ſuppoſed (to ſpeak within 


compaſs) that the Diameter, and for the ſame 
Reaſon the Circumference of the Sun, is but 
loo times bigger than that of the Earth, we ſhall 
find, that ſince it employs 25 Days in one Revo- 
lution about its own Axis, it turns four times as 
{wift as the Earth, and each Point in its Equator 
conſequently is moved 8 or 9 times as faſt as a 
Cannon- Bullet. 

So likewiſe Jupiter, which is 20 times as big 
as the Earth, and revolves in the ſpace of ten 
Hours, would carry every Point in its Equator 
20 times as faſt about its Axis as thoſe of the 
Earth ; ſuppoſing that this Planet ſhould likewiſe 
require 24 Hours for that Purpoſe ; but as it per- 

forms 
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forms the ſame in 10 Hours, its Velocity will be 
yet 2; times greater, or Jupiter will revolve 48 
times ſwifter than the Earth, and each of the a- 
foreſaid Points move above 100 times faſter than 
a Cannon-Bullet. 


_— 


Ster. LXX VII. The Velocity of Saturn, and of his 
Ring. 


Lr us moreover caſt our Eyes upon Tab. 
XXIII. Fg. 2. or the Repreſentation of Saturn A, 
and its Ring G I, and conſider, that this Globe 
H is about 2000 times bigger than the Earth, and 
that the Ring GI is full 4 times as broad as the 
Globe of the Earth is thick, and that the Space 
likewiſe between the ſaid Ring and the Body of 
that Planet, is not leſs in its Breadth. Again, 
that this Ring is thin and flat, and no way ad- 
heres to Saturn, but is quite looſe round about, 
as has been hinted above; yet that this Ring ne- 
ver forſakes nor ſtays behind Saturn in its Motion, 
but always accompanies it with equal Velocity, 
and has done ſo for many thouſand Years, not- 
withſtanding that that Globe moves about 20 
times as faſt as a Cannon-Bullet, as may be eaſily 
computed after the abovemention'd manner. 
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CONTEMPLATION XXV. 


Of the Unſpeakable Number, and Unconceiv- 
able Smalineſs of the Particles of which the 
UNIVERSE conſiſts. 


* 88 — 
_ 
- - 


SEB r. I. Tranſition to the Smallneſs of Parts. 


FF now, after having Contemplated the viſible 
World in ſome of its Parts, we turn our 
Thoughts farther, to thoſe ſo wonderfully ſmall 
and numerous Particles of which it conſiſts; and 
then conſider the Laws which they continually 
obey, tho* ignorant of the whole, and even of 
themſelves too ; and which Laws the Great Cre- 
ator has been pleaſed to render ſubſervient to 
the Execution of his marvellous Purpoſes ; that 
Man muſt be quite blind and inexcuſable, who 
cannot diſcover therein, the Power, Wiſdom and 
Goodneſs of an adorable Ruler of the Univerſe. 
The Reader muſt not expe& to meet here with 
an exa& Deſcription of the Figures thereof, for- 
aſmuch as without ever being thoroughly fathom- 
ed or comprehended,they will always furniſh new 
Matter of Inquiry to learned Men, as long as this 
Univerſe ſhall be preſerved in its preſent State 
and Condition. We ſhall therefore only conſider 
ſome Matters and Bodies with reſpe& to their 
Smallneſs, not perhaps ſo thoroughly as the ac- 
curate Truth of the Thing may require, but on- 
ly ſo far as Experience may lead us therein. 
Vor. III, Ff SECT, 
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SEC r. II. All Bodies conſiſt of ſmall Parts. 


Now that all viſible Bodies do confiſt of an 
unconceivable Number of ſuch little Parts, is al- 
ready admitted by all Philoſophers, and demon- 
ſtrated too by ſo many Experiments and Proofs, 
that no Body who has taken the leaſt Trouble of 
examining the Nature of Creatures, can enter- 
tain any kind of Doubt thereof. Concerning 
which, Rohault's Phyfics, Boyle's Subtil. Effluvia, 
Keill's Introduction, and other Books may be con- 
ſulted. 


S Ec r. III. Our Conceptions muſt be Reflified. 


B u r as our Imagination is uncapable to repre- 
ſent to us the amazing Magnitudes of the Hea- 


venly Bodies, ſo likewiſe we find it as little able 
to give us juſt Ideas of the Smallneſs of the Parts 


whereof all viſible Things are compoſed ; for 
which Reaſon as the former, ſo likewiſe the lat- 
ter is by many thought incredible, eſpecially by 
ſome of thoſe, who, when they conceive Things 
according to Truth, are afraid they ſhall diſcover 


in them a great and terrible God. 


Sect. IV. A Cubical Inch contains a Million of 
viſible Particles. ; 


Al kind of viſible Bodies may be divided 
0 Fluid and Sid; we will begin with the 

irlt: | : 
And before-hand advance what Mr. Boyle in 
the beginning of the ſecond Chapter de Subtil. 
Effiuv. affirms to appear by Experience; namely, 
that the Length of an Half-Inch, can be divided 
into 100 Parts, which. ſhall all of em be big 
| enough 
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enough to diſtinguiſh themſclves for Uſe ; but we, 
ro prevent all Cavilling, will only maintain the 
ſame of an entire Rynland- Inch; from whence it 
foliows, that a Cubical Inch, or a ſquare Stone, 
which is an Inch long on all Sides, contains a 
Million of ſuch little Cubes, each of which in 
all their Dimenſions, or in their Length, Breadth 
and Thickneſs, are no more than the . of an 
Inch long, which is known to every one that is 
a little verſed in the Principles of Geometry. 

So that we may ſafely lay it down for a Truth, 
(ſince if the Length of ſuch a ſmall Cube is viſi- 
ble, the whole little Cube will. be much more 
viſible) That a Cubical Inch contains a Million of vi- 
fible Parts. 


Sect. V. A Cubical Inch of Water contains the 
| like Number of Parts. 


No w if the Point of a Needle can be ground 
ſo ſharp, that the Bigneſs of it may be equal to 
the Bigneſs of ſuch a ſmall viſible Particle; and 
that this Point were to be juſt dipt in Water, and 
being drawn out again, ſhould appear wet, or 
that ſome Water cleave to it, all which may be 
allowed without any Difficulty : If then it ſhould 
be farther ſuppoſed, that there was but one only 
Particle of Water that ſtuck to it, and (for the 
more convenient Computation) that it was as 
thick as the little Superficies of the Point of the 
ſaid Needle; and moreover, of a Cubical Figure, 
it is plain from the Premiſes, that it is no bigger 
than —— Part of a Cubical Inch of Water, and 


conſequently that ſuch an Inch contains a Million 
of Water-Particles, which if they were ſeparat- 
ed, would each of 'em be ſo big as to be viſible. 
From whence it follows, that ſuch a vaſt Quan- 
tity of Cubical Inches of Water as are in the Uni- 

Vo I. III. Ff f 2 verſe 
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verſe, in Air, Earth and Water, and are moved, 
muſt certainly contain ſo many Millions of Parts, 
and be as certainly moved, 


'Secr. VI. A Cubical Inch of Water Rariſied in 
an Xolipile, will yield above 13300 Millions of 
Parts. 


Bur to proceed a little farther ; Mr. Boyle, in 
the. Third Book of the above-mentioned Treatiſe, 
ſays, that (See Tab. XXIII. Eg. 3.) an Ounce of 
Water EF G, being put into a Copper Globe A, 
in which there was a little Hole at B; the ſaid 
Globe, commonly called by the Learned an Æoli- 
pile, was put upon the Fire ; whereupon the Va- 
pours of the Water begun to be protruded thro' 
the ſaid little Hole B, which produced a Pyramid 
of Vapours DBC, for the Space of 18 or 20 
Minutes ; the Length of which B R, was twenty 
Inches, and the greateſt Breadth at CD, was of 
one Inch: Yetſo, that at the Diſtance B M, (be- 
ing five or fix Inches farther than B R) they could 
perceive vapour y Clouds ſtill hanging together, 
which extended themſelves to the Breadth of four 
or hve Inches at K L. 

It now for the more eaſy Reckoning, we con- 
ſider the long Pyramid B D C, joined to the ſhort 
one DCKL, as one only Pyramid ; the Length 
of which from B to R, is of 21 Inches, and the 
Diameter from Cto D of 1: Inch, the Superficies 
ot the Circle CNDG will be {2 Superficial 
Inches, which Multiplied by 7, (being the + of 
BR o1 21) will amount to the Magnitude of , 
or 124 Cubical Inches for the whole Vapour-Py- 
ramid. | 

It rhis had been computed nicely according to 
Mr. Boyle's Meaſure, the long Vapour-Pyramid 
B CD, together with the ſhort * 


* 
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CDLK, would amount to above 32 Cubical 
Inches, tho” we ſhould reckon BR to be bur 18, 
CD, , RM, 5, and K L, 4 Inches; but for the 
greater Conviction, and to prevent all Cavilling, 
we have reckoned it all to be but 13 Inches. 

Let us now ſuppoſe, that one of the Particles 
of the Vapours ruſhing out of the aforeſaid AÆoli- 
pile, runs the Length from B to R in the Second 
of a Migute ; ſo that in every Second there is a 
new Vapour-Pyramid formed : There would then 
in 18 Minutes, or in 180 Seconds, be produced 
ſo many different Pyramids. 8 

Now each Vapour- Pyramid makes 121 Cubi- 
cal Inches, and conſequently all the Pyramids that 
are formed from one Ounce of Water, will pro- 
duce 121 times 1080, or 13,365 of the like In- 
ches. If now in each viſible Particle of all theſe 
Pyramids there is but one Particle of Water (ſince 
there are a Million of 'em in one Inch) there 
will be in the whole 13.365,000,000, and conſe- 
quently one Qunce of Water may be really divi- 
ded into 13,365 Millions of Parts at leaſt. 

But ſince it is deſired to know farther, into 
how many Parts an Inch of Water may be like- 
wiſe divided after the ſaid manner; let us ſuppoſe, 
that a Cubic Foot of Water weighs 64 Pounds, 
and that there are 10 Inches to a Foot; accord- 
ingly a ſolid Foot will contain 1000 of ſuch 
Inches, and at the rate of 16 Ounces to a Pound, 
there will be 1024 Ounces in 64 Pounds. From 


- whence it is eaſie to prove, that a Weight of one 


Ounce makes == or of (or rather almoſt ſo 
many Parts of) an Inch; ſo that we may ſafely 
enough affirm, that a Cubical Inch of Water is 
according to this way diviſible into 13, 00 Milli- 
ons of Parts. 


Fit 3 SECT. 
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SFE Cr. VII. There may hang above 13,900 Particles 
of Water to the ſharp point of a Needle. 


Now itappeats from Sefton the 5th, that the 
Water which may ſtick to the extream Point of a 
Needle, which is ſo ſharp as to be juſt viſible, 
and the Breadth of which is 2 part of an Inch, 
may ſafely be allowed to amount to the thouſand 
thoufandth part of an Inch. 2 

Therefore it is ſufficiently certain, that this 
little Water that ſticks to ſuch a fine Point, does 
conſiſt of no leſs than 13 0 Particles, if it be 
only a little Cube of Water that has the ſame 
Breadth. 


SFC T. VIII. That a Drop of Water is divifible 


into above 26.000,000 Parts. 


Bu T now let us compute with Amazement, 
how many Parts are to be found in one Drop of 
Water, upon the Suppoſition which has been juſt 
now proved, that as oft as one dips the Point of 
a Needle or fine Pin, and ſomething adheres there- 
to, ſo often there are 135000 Particles of Water 
requiſite to compoſe the ſaid Drop. | 

Now to form a rough Conception of this Mat- 
ter from another Method; let a Drop of Water 
be ſuppoſed to be of the Weight of a Grain, of 
which 480 go to an Ounce Troy Weight, and 
compute according to the Rule of Three, that if 
480 Grains gives 453 Parts of an Inch, what 
gives one Grain; and we ſhall find it to be full 
53; Part of an Inch. | 

Now to loſe nothing, and to allow enough, 
let us make the Calculation with a ſmaller part of 
an Inch, namely, with the +1, thereof; and ſup- 
poſe that a ſingle Drop, tho* it be greater, does 

— not 
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not contain more Water-Particles than the ſaid 
Tos Part. 

Now a cubical Inch of Water contains 13,000 
Millions, or a Million of times 13, ooo Particles, 
conſequently , of an Inch, or one Drop con- 
tains 2000 times 13,000 Water-Particles, or in 
one Sum 26.000,000, that is, ſix and twenty 
Millions thereof; of which if we again caſt away 
fix Millions, becauſe we don't deſire to have too 
much granted to us, it ſeems plain beyond Con- 
tradiction, that in one Drop of Mater no bigger 
than . of an Inch, there are at leaſt not fewer 
than twenty Millions of Water-Particles, 


SECT. IX. Convictions from the foregoing. 


Brok we proceed any farther, let an A- 
theiſt ſtop a little here, and conſider with us, 
how great and how penetrating that Providence 
and Dire&ion muſt be, which before a Drop of 
Rain-Water of the Quantity and Weight only of 
one Grain ſhall fall down upon the Earth, has 
thought fit to compound it of ſo many Millions 
of Parts. 

And if he ſhould refuſe, as he has hitherto 
done, to own a Providence herein, let him tell 

us, whether he can perſwade himſelf, that ſuch 
an innumerable Multitude of Millions of Water- 
Particles could by meer Chance, or without any 
Wiſdom and Direction for ſo many thouſands of 
Years continually and inceſſantly proceed from 
Seas, Rivers, and other moiſt Places, riſe up in- 
to the Air, divide themſelves into Clouds, as it 
were into ſo many Armies; where floating in 
that thin Matter, they are carried by the Winds 
towards ſo many different Parts, in order to com- 
poſe whole Streams and Rivers; to deſcend in 
Rains upon the dry Ground ; to cauſe the "_ 
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of the Earth to grow ; to furniſh Drink to all 
kinds of Animals; in a Word, to perform all 
thoſe Functions and Services which we have be- 


fore aſcribed to Water, and to preſerve the whole 
Globe of the Earth with almoſt all that is upon 


it, or proceeds out of it, alive and in good Con- 
dition. Certainly if this Atheiſt be any ways 
reaſonable, he muſt ſtand amazed: Firſt, At that 
Power which has made ſo many Thouſand Mil- 
lions of Water - Particles, as are to be found in 
Brooks, Rivers and Seas, and preſerved them in 
their Motion, Figure, and Quantity. Secondly, 
He can never ſufficiently praiſe that moſt adora- 
ble Wiſdom that has ſeparated, and as we may 
ſay, rent all theſe Particles, and ſet each of 'em, 
how little ſoever they be, looſe and free from the 
reſt ; without which Diviſion they could not have 


aſcended by reaſon of their Weight, nor hardly 


been of any Uſe. And Laſtly, That he is bound 
to return Thanks to this ſo gracious Benefactor, 
who has made ſuch an unſpeakable Number of 
Beings ſubſervient to his, and all other Men's Ad- 
vantages, after ſo multifarious a manner. 


Scr. X, XI, and XII. This Hypotheſis founded 
upon the Obſervations of Mr. Leuwenhoek, namely, 
That a Drop of Water contains many more than one 
Milion Millions of Parts ; the ſame applicable to 
all kinds of Liquids. 


IHA been willing to prove here by degrees, 
that the Particles of Water are exceeding ſmall, 
to the end, that I might not at firſt deter our 
Imagination from contemplating the ſame, by 
reaſon of ſuch a Smallneſs of which it can ſcarce 
poſſibly frame any Idea to itſelf; and therefore 
the Reader will be pleaſed to judge from what 
follows, whether he muſt not agree, that altho? 


the 
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the now computed Smallneſs does ſeem already to 
eſcape our Imagination, yet that it is far different 
from that which we muſt neceſſarily allow to be 
found in the Particles of Water. 

Now to ſhew this, we will lay down for a 
Foundation, the Experiments of Mr. Leuwenhoek, 
as they are deſcribed by him in his Letter of the 
12th of Nov. 1680, p. 29; where he relates, that 
he diſtinguiſhed in Pepper-Water, in the Sperm 
of Animals, &c. three ſorts of Animalcula of 
different Sizes, of which if we take the Diame- 
ter of the ſmalleſt for the Meaſure of the others, 
and call it an Unit, that of the Second. or next 
biggeſt Animalculum or Inſe& will b , and 
that of the Third or biggeſt 100 times as long as 
the Diameter of the Second ; ſo that the Diame- 
ter of this laſt, is 1 X 10 X 100, or 1000 times 
as long as that of the Firſt. 

If now for the more convenient Calculation, 
this laſt Animalculum and a Grain of Sand be ſup- 
poſed to be of the ſame Figure, for Inſtance, that 
each of em be either globular or cubical, the Grain 
of Sand will be ſo much bigger than the Body 
of this Animalculum as the Cube 1,000.000,000, 
of the Diameter 1000 of the laſt is bigger than 
the Cube 1 of the Diameter 1 of the firſt, and 
conſequently we ſee that ſuch a Grain of Sand is 
equal to 1000 Millions of theſe Animalcula, each of 
which are viſible thro* a Microſcope. | 

Now Mr. Leuwenhoek (in his Diſcoveries the 
26th of April, 1679, p. 14.) ſuppoſes that 100 
Grains of Sand are equal to an Inch in Length; 


ſo that 1 ooo, ooo of ſuch Grains compoſe a Cu- 
bical Inch. 


If then we argue after this manner : 

Since 1,000.000,000 Animalcula go to one Grain 
of Sand, and 1.000,000 Grains of Sand to an 
Inch, which we here reckon at r, and not 


part 
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part of a Foot) there will be contained in ſuch 
2 Cubical Inch, 1. 000. ooo, ooo. ooo, ooo of thoſe 
Animalcula. 

But according to Sect. VIII. it appears, that 
one Drop of Water is , of an Inch; fo then 
according to that Calculation, 2.000,000.000,000 
Animalcula are but equal to ſuch a Drop of 
Water. 

But to prevent any Objections againſt the ſaid 
Calculation, we will abate the half of it, accord- 
ing to which there will be then a thouſand times a 
thouſand Millions of theſe Animalcula capable of be- 
ing contained in one Drop of Water. | 

Let us ſtop here again, and refle& with A- 
mazement at that dread Wiſdom and Power, 
which before he cauſes one large Drop of Water 
to fall from the Air, makes uſe every time of 
ſuch a prodigious number of watry Particles for 
that Purpoſc. 

This laſt being now proved about Water, we 
may eaſily ſee that it is applicable to many other 
fluid Matters; eſpecially to ſuch as are wet, and 
which by ſticking to ſolid Bodies, do moiſten the 
ſame; for which reaſon we need not ſay any 
thing of Oil, Spirits and the like; but we will 


add a few Words about other Fiuids that are not 
moiſt. 


SE r. XIII, XIV, and XV. The Smallueſs of the 
Particles of Air, Fire and Light. 


Tus abovemention'd Mr. Leuwenhoek in his 
7th Continuation, p. 424, lays, that having preſ- 
ſed the Air and Blood out of the little piece of 
the Lungs of a Sheep, he found that many of the 
Air-bubbles were ſo ſmall, that they were hardly 
viſible, even with a Microſcope ; inſomuch that 
they muſt be ſmaller therefore than thoſe Animal- 


cula 
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eula which we have lately ſpoken of from him, and 
which could be ſeen: And conſequently a Grain 
of Sand is more than equal to 1,000 Millions of 
the ſame, or a Cubical Inch will contain above 
1,000.000,000.000,000 Particles of Air. 

Now tho' ſome think they have reaſon to be- 
lieve, that the Particles of Air are bigger than 
thoſe of Water, becauſe the latter can paſs thro” 
Orifices or Holes, which ſeem impervious to Air; 
yet we ſee that the Particles of this latter are ex- 
ceeding ſmall, ſince it might be demonſtrated here, 
That by reaſon of their Inviſibility, they far ſur- 
paſs in Smallneſs the aforemention'd Animalcula. 

Certainly that they do likewiſe penetrate thro* 
very narrow Paſſages, is not only plain from Plants, 
into all which they inſinuate themſelves, tho” we 
cannot diſcover any Pores or Cavities in ſome of 
em; but it is likewiſe well known to thoſe that 
uſe Air- Pumps, who find how much Pains it coſts 
them before they can exhauſt the Air; at leaſt if 
it may be proved, as perhaps it can, that the 
Particles of Water are ſmaller than thoſe of Air; 
this is ſtill ſufficient to convince us particularly, 
that we are far from having as yet inveſtigated 
the real Smallneſs of the Particles of Water. 

Now how much more minute Parts, Fire con- 
ſiſts of than all theſe above-mention'd Fluids, 
may appear from hence, that Air, Water, Oyl, 
and the like, are found to conſiſt of ſuch groſs 
Parts, that they cannot paſs thro' tbe Pores of 
Glaſs and other hard Bodies, as Iron, Steel, &c. 
and can therefore be excluded or kept out from 
Veſſels made of thoſe Materials; whereas there 
are no Paſſages, tho* ever ſo ſmall, in any Bo- 
dies thro* which the Particles of Fire cannot pe- 
netrate ; which appears by their rendring all Bo- 
dies either glowing, that is to ſay, full of Fire- 
Particles, or putting them into Fuſion, or cauſing 


them 
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them to evaporate ; of all which nothing could 
come to paſs, if the Fire were not able to inſi- 
nuate itſelf into the innermoſt Parts of thoſe 
Bodies. 

We ſhould now paſs on from the Fire in the laſt 
Place, to its Effluvia or Matter of Light, and give 
the Reader here a rough Sketch of the Fineneſs 
of the Parts thereof, ſince we are far from being 
able to trace the Multitude and Smallneſs of them, 
and particularly have given. a certain Demonſtra- 
tion how many Particles of Light may be ſafely 
affirmed to fly out of a burning Candle in the 
Second of a Minute. 

They that have not a mind to read the follow- 
ing Demonſtration, may paſs on to Se&, XVI, 
and XVII. 


A Calculation of the Number and Smallneſs of the 
Particles of LIGHT. 1-26 


I. Ir is ſuppoſed, That the Flame of a Can- 
dle of Six to the Pound, may be ſeen at the Di- 
ſtance of 2000 Paces, or 10,000 Foot, each Pace 

being computed at 5 Foot; that is, from O to 
E. Tab. XXIV. Fg. 1. | 

IT. It is plain then, Since the ſaid Flame may 
be ſeen at the ſame Diſtance all round, that it 
fills the whole Globe or Circle RQ ES. 

IH. Now to. find the Bigneſs of this Globs 
RE, we muſt firſt obſerve, that the whole Dia- 
meter is equal to twice OE, that is, 20,000 | 
Foot. 1 

And foraſmuch as 100 is to, 314 as the Dia- 
meter RE to the Circumference RQE S, we 
ſhall find, by the Rule of Three, that this Circum- 
ference includes 62,800 Feet. 


IV. Now 
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IV. Now if we multiply the whole Diameter 
by the Circumference, and that Produ& by the 
ſixth Part of the Diameter, it will produce the 
ſolid Contents of the Globe RQES, being 
41.866. oo. oo, ooo Cubical Feet, as is known 

to all Geometricians. 

V. If now we divide a Foot into ten Parts, 
and call each of em an Inch, 1 Cubical Foot will 
contain 1000 Cubical Inches; as the aforemen- 
fioned Globe will containg1,866.000,000.000,000 
Cubical Inches, which for Shortneſs, and that we 
be not every time obliged co write the ſaid Sum 
at length, we will expreſs by placing the Num- 
ber of the Cyphers omitted over the firſt Cypher : 
So that according thereto, ſuch a Globe contains 
41,8660— of ſuch Inches. 

VI. Again, Since a Candle of 6 to the Pound, 
will burn Five Hours, it may be eaſily comput- 
ed how much thereof will be ſpent in a Second ; 
for allowing 3600 Secands to one Hour, and to 
every Ounce (16 of which make a Pound) 480 
Grains, Apothecaries Weight, we ſhall find by 
the ſaid Rule of Three, there is burnt in one Se- 
cond ;;:, that is, full ,; Part of a Grain of Tal- 
low. 

VII. Now to know how many of theſe Grains 
of Tallow, or Wax, go to one Foot : 

Let us ſuppoſe, Firſt, That a Cubical Foot of 
Water weighs 64 Pounds, to which the Weight 
of moſt Waters will amount. | 

And, Secondly, That 5 Feet of Water are as 
heavy as 5; Cubical Feet of Wax. Vid. De Stair, 
Senguerdius, &c. p 

Suppoſing then Wax and Tallow to be of equal 
Weight, ſince the Experiment of burning 5 Hours 
has been made with a Tallow-Candle, 5 Feet of 
Water will amount to 32> Pounds Weight, and ſo 
will 5; or Feet of Wax or Tallow. ; 
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So then a Cubical Foot of Wax weighs 60 
Pounds, that is, 460,800 Grains, and conſequent- 
ly 1 Grain the 57555, Part of a Cubical Foot of 
1000 Inches, which being reduced to ſingle 
Inches, amounts to z7:7 or g of a Cubical Inch. 

VIII. Now if we conſider here likewiſe the 
aforemention'd Velocity of Light, and ſuppoſe 
O E the Diſtance of the Candle O to the End 
of the enlighten'd Globe QE RS, to be 10, ooo 
Feet; and whereas it has been already proved, 
that the Light of Jupiters Moons paſſes thro' 
the whole Space which is between the Sun and 
Earth, or 12,000 Diameters of the Earth, in the 
1 Parr of an Hour, or 450 Seconds, that is, in 
one Second 26 of the ſaid Diameters ; it will 
follow then, that every one of theſe Diameters 
being computed at 39.231, 564 Paris Feet (See 
Whiſton. Prælect. Aſtron. p. 13.) according to the 
moſt accurate Meaſure of the French, the ſaid 
Light will run 1,046.175,040 of the. ſaid Feet ; 
ſince ſo many of em go to the ſaid 26; Diame- - 
ters of the Earth. 

But in caſe any one ſhould affirm, that this 
Calculation is too large, foraſmuch as it ſuppoſes 
that the Light of a Candle runs as ſwift as that 
of the Sun, he muſt be pleaſed ro Obſerve, Firſt, 
That it has not been yet demonſtrated, that one 
kind of Light moves faſter than another. For if 
a Man were placed in a great dark Room, and a 
Hole were made in the ſame, for the Day-Light 
to paſs thro', or before which Hole a Candle 
were held, I don't think that the Light of the 
Sun would reach him ſooner than that of a Can- 
dle, at the ſame Diſtance. But it is hardly poſ- 
ſible to make ſuch an Experiment, becauſe the 
Difference between ſuch great Velocities of both 
theſe Lights is not to be obſerved. Secondly, Be- 
cauſe Light does probably not vary its Swiftneſs 
at all; ſince the ſurprizing Emanation of * 
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of which mention has been made before, and is 
now here repeated, is not obſerv d with reſpect 
to thoſe Rays that proceed immediately from the 
Sun, but only as they be reflected from Jupiters 
Moons. So that it retains ſtill this Velocity after 
having run above five times the Length of that 
Space between the Sun and Earth; for ſo have we 
ſhewn above, in Contemplation XXIV. that Jupiter 
is at ſuch a Diſtance from the Sun. Thirdly, Be- 
ſides, ſeveral other ways by which we might 
prove the unconceivable Velocity of the Particles 
that proceed from a burning Candle, the ſame 
does appear by the Effects it has in melting Glaſs, 

Enamels, Metals, and other very hard Bodies ; 
which Force, ſince it can't be aſcribed to the 
Magnitude of the Particles, they being exceeding 
ſmall, muſt needs reſult from their Velocity ; it 
being a known Rule in Mechanicks, that all the 
Force of Bodies is in Proportion to their Maſs 
multiply'd by their Velocity. 

But that we may here likewiſe concede enough, 
let us ſuppoſe, That inſtead of ſo many more 
than 100,000 times, in which the Light would 
fill this Globe in one Second, it be only 1000 
times, whereby the Motion of the ſaid Light is 
granted to be above 100 times ſlower, as it muſt 
be, if we compare its Velocity with that of the 
Light which comes down to us from Jupiter's 
Moons. 

IX. We ſuppoſe farther, that the ſmalleſt Ani- 
malcula that can be render'd viſible by the beſt Mi- 
croſcope, is much bigger than any Particle of 
Light. Firſt, Becauſe many more Particles of 
Light than one are requiſite to render it viſible. 
Secondly, Becauſe theſe Animalcula are viſible, 
whereas the Particles of Light are inviſible. Third- 
, Becauſe Light can paſs thro' the impercepti- 
ble Pores of Glaſs, which the ſmalleſt Inſe& in 
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the World can't do. And, Fozrthly, This appears 
very plainly to ſuch as know that theſe Auimalcula 
being view'd againſt the Sun with a good Micro- 
ſcope, it is obſerv d not only that they are tranſ- 
parent, but alſo that the Rays which paſs thro 
them, repreſent all the Colours of the Rainbow ; 
to produce which, many and different Rays are 
neceſſary. The Phenomenon is familiar to thoſe 
that deal in Microſcopes, and we find it confirm'd 
in the ſeventh Continuation of Leuwenhoek, p. 100. 
We premiſe this, for the ſake of what follows, 
namely, That an inexpreſſible Number, or 102 
(a Unit with 20 Cyphers) of Light-Particles is 
really contain'd within the Space of one of theſe 
ſo ſmall Inſects; as alſo to aſſiſt the Weakneſs of 
our Imagination. | 

X. It is likewiſe known, That when a burning 
Candle placed at O, (Tab. XXIV. Eg. 1.) and dif- 
fuſing its Light as far as E, and filling the whole 
Globe EQRS, communicates the ſame to the 
Point A, which is near the Candle, the ſaid 
Point A, will be as much more enlighten'd than 
another Point E, which is at an equal or greater 
Diſtance from thence, as the Square of the great- 
eſt Diſtance (for inſtance, of OE) is greater than 
the Square of the Small one Q A. 

In the Language of the Mathematicians, what 
we have laid down above, is expreſs'd in the fol- 
lowing Manner : 

Dye Number of the Particles of Light in two equally 
great, but unequally diſtant, Places from the Flame, are 
to each other in an inverted Ratio of the Squares of their 
Diſtances. This has been ſhewn more circumſtan- 
tially above in Contemplation XXIV. and is well 
known to all Mathematicians. 

XI. To proceed a little farther : 

Suppoſe then that O E, or the utmoſt Extent 
of the Light in the illuminated Circle QRS E, 


be 
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be of the Length of 10,000.000,000 or 10-2 of 
ſuch Animalcula as Mr. Leuwenhoek view d with 
his Microſcope (why we reſtrain it to juſt this 
Number, ſhall be ſhown hereafter in Num. XXIII.) 
and let the Length of the Ray O E be divided 
into the ſmalleſt Parts OA, AB, BC, CD; 
allowing to each of them the Length of one of 
the ſaid Auimalcula. 

If now it be farther ſuppoſed, That in the 
Space of that Animalculum, which is the laſt and 
molt remote from the Candle O, as here at VE, 
there be but one ſingle Particle of Light; and that 
the nearer theſe Points come to the Candle in 


every following Space, as DO, CB, BA and 


A O, the Light-Particles always and continually 
increaſe in the A. i nalcula, according to the afore- 
ſaid Rule, Num. X. It may be accordingly known, 
how many Particles of Light are contain'd in the 
Space of an Animalculum, the Diſtance of which 
from the Candle O, is likewiſe known, as here 
ad OA, AB, BC, Ec. 

XII. For this Purpoſe, and for the ſake of Or- 
der and Conveniency, Let there be perpendicular 
Lines of an indefinite Lenpth drawn upon the 
Points A, B, C, D, and all the Partitions of theſe 
Lengths of the Animalula, ſuch as Ag, Bh, Ci, 
Dk, Eq, &c. in order to deſcribe thereby the 
Number of Light-Particles which are to be found 
in the Space of each particular Animalculum. 

And having taken at E q the Length EF, equal 
to an Unit, foraſmuch as in the laſt Space V E, 
there is ſuppos d to be contain'd bur one ſingle 
Particle of Light; and O E being found as above, 
to be equal to 10, ſay, according to the fore- 
going Rule: | 

1. As the Square of OA, or t, Is to the 
Square OE, or 10: So is FE (a Light-Par- 
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ticiein VE) To Aa, 10; or the Number of 
Light- Particles in O A. 

Take then in the indefinite Line A g, the 
Length A a equal to 10, ſo will this Line A a 
repreſent the Number of the Particles of Light 
at A, or in the Animalculum's Space O A. 

2. As 4, or the Square of OB, which contains 
two Animalcula, Is to the Square of O E, or 10*2, 
which contains the Length of 10= Animalcula : 
So is 1 or FE To 10+ or 250 Bb. 

3. So likewiſe when O D contains 10 Animal- 
cula in Length, to find Dd, or the Light-Parti- 
cles that are in D. 

As 100, the Square of OD, 10 = To 107, 
the Square of OE: So is 1, or FE, to 10 or 
10 or Dad, and ſo of all the reſt. 

XIII. From hence then it appears, that if Per- 
pendicular Lines, ſuch as A a, Bb, Cc, Dd, ©c. 
be let fall upon all the Partitions A, B, C, D, Cc. 
as the Line O E is divided into 10 Parts, and 
each of them amount to the Number of the Light- 
Particles contain'd in the Spaces of the Animal- 
cula OA, BC, AB, DD, c. there would be 
nothing requiſite more than to add up the Num- 
bers of all the ſaid Perpendicular Lines together, 
in order to know how many Particles of Light are 
contain'd in all the Animalcula-Spaces of OE, as 
they increaſe after the ſaid manner from E to A, 
in which there is no Difficulty. 

XIV. As likewiſe by drawing GF parallel to 
OE, ſo that AG, Br, Cs, Dt, &c. be each 
of *em equal to FE, or an Unit ; that the Sum 
of all thoſe Units will produce the Number of 
all the Light-Particles that are contain'd in O E; 
if in each Animalcula's Space, OA, AB, BC, 


CD, Cc. there be found but one Light-Par- 
ticle, 


Now 
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Now ſince O E is ſuppos d to conſiſt of 10 
Animalcula- Spaces, the Number of Light- Parti- 
cles in the ſame will likewiſe be 102. 

XV. From whence it therefore follows, that 
the Number of Light-Particles in the Length 
O E, ſuppoſing there be one in each Animalcula- 
Space, Is to the Number of the ſame, ſuppoſing 
likewiſe, that they increaſe according to the Rule 
Num. X. As 10, or ſo many Units as are con- 
tain'd in the Lines AG, Br, Cs, Dr, &c. Are to 
the Produce of all the Numbers that compoſe the 
Perpendicular Lines Aa, Bb, Cc, Dd, &c. 

XVI. It is not neceſſary to prove that the Num- 
bers of all theſe Perpendiculars Aa, Bb, Cc, Dd, 
Cc. do contain ſo great a Quantity. 

Since the firſt and greateſt A a being 10. 

The Second B& will amount to 104, or 250. 

The Third Cc 105. 

The Fourth Dd 10;;. 

And ſo forth ; each of theſe Lines equal to the 
Line A a or 10= divided by the Squares of their 
Diſtances from O; all which amounting to the 
Number of 10=; ſo as the laſt FE, by an Unit, 
will produce a great Sum, which to compute 
here would be a very great Trouble, and require 
too much Time and Room. 

XVII. That we may not therefore be deceiv'd 
in our Calculation, we ſhall make choice of a much 
ſmaller Sum than we need do, and therefore 
only retain the Number 107, that alone being the 
greateſt quantity of Light- Particles in the Space 
of one of the Animalcula, or the Line Aa; and we 
will throw away the reſt Bc, Cc, Dad, Cc. which 
would likewiſe amount to a vaſt Sum. 

And having done ſo, it will eaſily follow; that 
the increaſed Light-Particles 10.2, or A a (Num. 
XVI.) Are to the Number of Lighr-Particles in 
OE, As one in the Space of each Animaculum, or 
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to 10% (Num. XIV.) As 10 to 1. Or that (if 
we admit the Increaſe Num. X.) the Animalcula 
in OE are 10 times more, than if we were to 
ſuppoſe but one in each of the Spaces between O 
and E, QRSE. This is applicable to all the 
Rays like OE thro? the cnlighten'd Globe, and 
conſequently to the ſaid whole Globe. 

XVIII. Before I proceed, I beg leave to obvi- 
are the Opinions that ſome People may entertain 
of theſe Matters: 

Namely, That ſince the Curve-Line a, b, c, &c. 
F which connects all the Tops, a, b, c, &c. of the 
Perpendicular Lines A a, Bb, Cc, Cc. which are 
here drawn ſo cloſe to each other, is of a known 
Property ; which, if we call cach of the Lines or 
Diſtances OA, QB, OC, &c. x, and the reſpe- 
ctive Perpendiculars Aa, Bb, Cc, &c. each y, 
and the Line O E, a, and EF, , and expreſs the 
{ame by rhe followng Algebraic Equation, xx) 
Sab. A NMathematician will wonder, perhaps, 
why I did not find the Area of the Magnitude of 
the Mixtilmeum A a F E by Approximation, or 
even after the Method of Mercator, Wallis, and 
other great Mathematicians; to the end, that af- 
ter having compared the ſame with the Greatneſs 
of the Rectangle AGFE, to find the Proportion 
from thence of the increas'd Number of Parti- 
cles of Light in OE to the Number of the ſame 
O E, if there were but one Particle in the Space 
of each Animalculum which has been done, it 
may be, by others on the like Occaſion. 

But they muſt be pleas'd to obſerve ; Firſt, That 
I have omitted theſe Methods, becauſe all of em 
ſuppoſe, that the Line OE is to be divided into 
infinite ſmall Parts, as OA, AB, BC, &c. 
whereas we have only adapted our Diviſions to 
fuch Parts as are equal to the Space fill'd by each 
ot thoſe Animalcula that are viſible thro' a Micro- 

ſcope, 
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ſcope, which is yet bigger an infinite Number of 
times than one of the infinite Parts. 

Secondly, We have given one Reaſon in Numb. 
XVII. which will make our Concluſions much 
more acceptable, becauſe we chooſe ſo much 
{maller a Number. 

Thirdly, What we here write is not ſo much for 
great Mathematicians, as for others that are of a 
good natural Underſtanding, tho* not thorough- 
ly vers'd in Lines and Figures ; wherefore, when 
we can uſe other Methods of Proving, we avoid 
as much as poſſible thoſe of the Mathematicians ; 
my chief End being to render my ſelf intelligible 
even to the meaneſt Capacity, rather than to 
pleaſe the Learned, provided I can make the Truth 
appear in ſuch a manner. 

XIX. To draw therefore thoſe Concluſions 
which we have in View from theſe and the fore- 
going Principles ; let us ſuppoſe, (1.) with Leu- 
wenhoek, that 1,000.000,000 of thoſe Animalcula 
which are viſible thro' a Microſcope, do make up 
one Grain of Sand, Se. X. (2) That 1 000,000 
of Sands are equal to a Cubical Inch, Sect. X. 
according to which 10 2 of theſe Animalcula arc 
equal to a Cubical Inch, allowing but 10 Inches 
to a Foot in length. 

Now according to Num. V. the Globe QR SE 
contains 418660= of ſuch Inches, and conſequent- 
ly 418660= of the ſaid Auimalcula. 

XX. Let us ſuppoſe further, that in every one 
of the Spaces fill'd by each Auimalculum, there is 
but one Light-Particle thro' the whole Globe. 
XXI. It now the Velocity of Light be ſo great 
as to enlighten this Globe in one Second, (See 
Num. VI. and VIII.) and a Candle of Six to the 
Pound will burn 5 Hours, there will be . part 
of a Grain of Tallow ſpent in each Second. Con- 


ſequently there will proceed from — of a Grain 


14 


Ggg 3 of 


868 The Religious Philoſopher. 


of Tallow 418660 Particles of Light, and 14 
times ſo many, or 5161240= from a whole 
Grain. | | | 
XVXII. But one Grain is ;;; Part of an Inch of 
10 to the Foot, Num. VII. there proceeds there- 
fore from one Inch of Candle-Tallow 460 times 
5361240; or in one Number 269617040= Par- 
Ok EY SRL 

XXIII But ſuppoſing with Mr. Leuwenhoek, 
1000 Diameters or Lengths of one of theſe Ani- 
malcula equal to one Grain of Sand; and 100 Di- 
ameters of one Sand, to be the Length of an Inch, 
and 10 Inches the Length of one Foot. 

Then 10 Diameters of the Animalcula make the 
Length of one Foot, and 102 of the ſame, the 
Length of OE, or 10,000 Feet. 

XXIV. Now we have ſhown, Num. XVII. 
that altho* we throw away many Thouſands of 
Millions of Light-Particles in the Globe QRSE, 
there be really 10= more Light-Particles, than 
when as above in Num. XX, we ſuppoſe but one 
ſingle Particle in the ſpace of each Animalculum. 
So that there proceeds from x5 of a Grain of Tal- 
low, 10= times more Particles than are ſuppoſed 
Num. XXI; and conſequently from one Inch of 
Tallow, r0= more than in Num. XXII; that is, 
from one Inch of Tallow there will proceed 
269617240= ſuch Particles. | 

XXV. And all this is true: Firſt, Altho' we 
ſhould ſuppoſe that there is but one Light-Parti- 
cle in the Space of one Animalculum, at the ex- 
treme Part of the illuminated Globe, or at V E, 
which every Body ſees is too little, conſidering 
the gradual Increaſe of Light, as we come nearer 
to the Candle O. And Secondly, although the ſaid 
Globe ſhould be enlighten'd but once in one Se- 


cond, or that the Light paſſes from O to E in 
that time. Rs nt. nag 
But 
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But foraſmuch as according to Num. VIII, the 
Light runs 1000 times ſwifter, and does not only 
run once, but 1000 times the Length of OE on 
all Sides, there being 1000 of ſuch Globes fill'd 
with Light by rr, Part of a Grain of Tallow in 
one Second. 

It plainly follows, that the Number found by 
Num. XXIV, muſt be multiply'd by 1000; and 
that one Inch of the Tallow burning in ſuch a 
Candle does emit 2696 17040 Particles of Light, 

' whereby the moſt aſtoniſhing Smallneſs and Num- 
ber thereof is plainly Cn 


SFC. XVI. How many Particles of Light fly out of 
a burning Candle in a Second. 


T o know then how many Particles of Light 
fly from a burning Candle in the Second of a Mi- 
nute ; it has been Demonſtrated from the forego- 
ing Conſiderations, that of a Grain of Tallow is 
conſumed in the Second of a Minute, or, which is 
the ſame thing, one whole Grain in 14 Seconds. 
Now an Inch of Tallow contains 460 Grains, fo 
that an Inch of Wax or Candle-Tallow is burnt in 
460 times 14, that is, in 6440 Seconds; in which 
time if there proceeds 269617040 Particles of 
Light from an Inch of Tallow, chere will fly out 
of a burning Candle in the Second of 2 Minute, 
the Number of 4186602 Particles. 


SECT. XVII. The Particles of Light compared with 
the Sand of the whole Earth. 


A p ſince according to the moſt exact Mea- 
ſure of the French Aſtronomers, the Diameter of 
the Earth amounts t039.23 1,564 Paris Feet, rec- 
koning 10 Inches to one Foor, and that 100 Sands 
are equal to one Inch; the Number to be taken 
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for all the Sands that could be contained in the 
Earth, will require a Sum of not leſs than 32 Fi- 
gures, the firſt of which is a (3,) and the whole 
too long to be expreſſed here. 

Now in Seci. XVI, the Number there found 
was 44 Figures, of which the firſt was a (4.) 

Now let us for Conveniency, and to prevent 
any Diſputes, ſuppoſe that both the firſt Figures 
were a (1,) and the reſt Cyphers or Noughts, by 
which we loſe an unconceivable Number of Parts: 
Accordingly the Sands of the whole Earth will 
be 10=. 

And the Particles of Light flying out of a Can- 
dle in a Second 10. 

The Proportion of the one to the other, will 
be As 1 To 10, or As one To a thouſand times 
a thouſand Millions. 

From whence it may be concluded, that in one 


Second (which is commonly equal to one Pulſe of 


a healthy Man) there fly out of a burning Candle of 
Six to the Pound, many more Particles of Light thau a 
thouſand times a thouſand Millions of that Sand the 
Number the Earth can contain, or be equal to. 

I leare every one to conſider, whether this does 
not appear moſt amazing to him, and whether he 
is not bewilder'd, and loſes himſelf in the Num- 
ber and Smalineſs of theſe Particles of Light, tho 
there were no more of em; whereas every one 
may perceive from what has been ſaid, that if we 
hid kept to a ſtrict Calculation, the Number 
thereof would very far, yea unconceivably, ſur- 
paſs what we have here ſet down. 


Sp er. 
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Sect. XVIII. The Smallneſs of Parts in ſolid Bo- 
dies, ſuch as Copper or Braſs, &c. 


Leer us now paſs on to ſolid Bodies (tho' the 
Diviſion of this Tallow may likewiſe be ſervice- 
able to the ſame Purpoſe) and endeavour to ſhew, 
Firſt, That they conſiſt of a vaſt Number of dif- 
ferent Particles. Some of the moſt intelligible 
Methods ſeem among others to be the following. 

1. Mr. Boyle ( de Subtil. Ejfluv.) ſays, that a 
Grain of Copper having been diſſolved by him 
in Spirit of Sal Armoniac, did thereby communi- 
cate a viſible blew Colour to 28,434 Grains of 
Water. 

Now if we ſuppoſe that each Grain of Water 
was impregnated with one Particle of Copper, 
it will follow from thence, that one Grain of 
Copper was divided at leaſt into ſo many Parts as 
there were Grains of Water. 

But ſuppoſing with Mr. Boyle, that ,- of an 
Inch in Length is viſible, ;55; of a Cubical 
Inch will be likewiſe viſible. 

And ſince one Foot of Water of 64 Pounds 
(allowing 12 Inches to the Length of one Foot) 
contains 1728 Cubical Inches; the aforeſaid 
28,534 Grains will amount to above 100 of the 
{aid Inches; and conſequently in all thoſe Inches 
there will be more than 100 000,000, or one 
hundred Millions of viſible Parts; wherefore if 
there be but one Particle of Copper in every viſi- 
ble Particle of Water, a Grain of Copper will be 
thereby really divided into ſo many Parts. 


S ECT. 
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S ECT. XIX. The Smallneſs of Parts in ſolid aud 
fluid Matters in general. 


N o w how far the Parts of Gold may be real- 
ly extended by human Inſtruments, has been 
ſhewn by Rohault, Boyle and others. 

One Proof which is as applicable to all ſolid Bo- 
dies as well as fluid, may be briefly ſhewn in the 
already-mention'd Experiments of the Micro- 
ſcopes of Mr. Leuwenhoek ; by which it appears, 
that of thoſe ſmalleſt 4nimakula which he could 
ſee thro' them 10=, or 1,000.000,000.000,000 
go to the making up of one Cubical Inch. Now 
it is certain, that if the Particles of which a Bo- 
dy is compoſed are ſo ſmall, that each of em are 
inviſible to the Microſcope, every Inch at leaſt 
of the ſaid Body muſt conſiſt of more than 10 
of ſuch Particles. | 

From whence then the ſame may be truly af- 
firmed of all Metals, Minerals, Animals and 
Plants, in a word, of every thing that is viſible. 

And no Body ought to be ſurpriz'd, if we 
ſhould add, that this Number of Parts is much 
too ſmall to expreſs properly the Multitude there- 
of ; and this may certainly be proved in many 
Caſes, if it be conſider d; | 

Firſt, That theſe ſmall Animalcula which are 
only viſible chro* the Microſcope, muſt be fur- 
niſhed likewiſe with the proper Inſtruments for 
Life, Motion and Procreation, as alſo with their 
ſuices by which they are nouriſhed ; to the ſmall- 
neſs of which, no Power of human Imagination 
{cems capable of being extended.  _ 

__ Secondly, That almoſt all Animals and Plants 
are combuſtible, and may be put into a perfect 
Flame; for which Reaſon, if we only make a 
r2ugh Eſtimate (according to what has been ſaid 
above, 
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above, Sect. XVI and XVII, of the ſmallneſs of 
the Particles of Light) how much greater the 
Flame procceding from them is, than that of a 
Candle; and conſequently, how many more Parts 
do every Moment Hy out of them under the Fi- 
gure of Light, all which did contribute before 
to the Structure of ſuch a Plant or Animal, ſuch 
a multitude, and ſuch a ſmallneſs of Parts will 
reſult from thence, as (to thoſe who do not ſee 
the force of theſe Conſequences) muſt ſcem in- 
credible, and unconceivable even to thoſe that 
can ſee them. | 


Sect. XX. Experiments ſhewing the determinate 
| Properties of theſe ſmall Parts. 


Now that theſe numerous Particles which 
flow from Bodies, are not only very ſmall, but 
have likewiſe a determinate Nature and Eſſence, 
has been ſhewn by the Learned Mr, Boyle in a par- 
ticular Treatiſe, to which we refer the Reader. 

But to ſay ſomething of the Matter ; Glaſs of 
Antimony, as is well known to thoſe that under- 
ſtand the Virtue of it, being infuſed in Wine, 
will make a Vomit, tho' the Antimony loſes no- 
thing ſenſibly of its Weight; and the Parts of it 
are ſo exceeding {mall and fine, that an Ounce or 
leſs would furniſh Vomits for more People than 
are in the whole Ciry of Amſterdam. 

From whence appears, not only the ſmallneſs 
of thoſe Parts which it communicates to the 
Wine, but alſo that the Nature thereof is deter- 
minate. 

Gold, Silver, Mercury, it may be other Metals 
too, being diſſolved in their reſpective Menſtru- 
ums, are divided into an infinite Number of in- 
viſible Particles; and they may be all precipitat- 
ed, as the Chymiſts phraſe it, or cauſed to ſub- 

ſide 
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fide in thoſe Liquors, and be retarned again into 
their ſeveral Metals. 

How ſmall the Effluvia are that come out of 
a Loadſtone, and which will even paſs thro' Glaſs 
ro move Iron, is plain enough from ſuch an Et- 
fect; and withal, that they have their determi- 
nate Properties. 


Ser. XXI. Of the Smoak of Benjoin. 


Tu y who defire to ſee a Calculation of the 
ſmallneſs of the Particles that exhale from ſweet 
or ſtinking Matters, ſuch as Musk, Civer, Am- 
bergreaſe, Aa Fetida, and the like may meet 
em in Dr. Keil's Introduction, and yet they all re- 
tain their patticular and determinate Scent : To 
ſay nothing of the Particles which a Hare or other 
h..u.cd Beaſts leave upon their Foot-ſteps, ſince 
Mr. Boyle has expreſly treated of the ſame, it 
may be proved from the following Experiment, 
without any Trouble or Charge, of how many 
Particles a ſolid Body conſiſts. 

In a Chamber that was 24 Foot long and 
broad, and about 16 Foot high, I placed little 
Pans of Fire in 4 ſeveral Places, and ſtrewed up- 
on each of 'em about ; of a Drachm of Benjoin; 
whereupon, the Chamber, after ſome time, was 
full from one end to the other, of a thin viſible 
Smoak. 

Now the Contents of this Chamber were 
9216 Cubical Feet, which being multiply'd by 
1000, or the Number of Inches in a Foot (ſup- 
poling it be divided into 10 Parts in Length) 
amounted to 9.216,000 Inches. 

Now g= of an Inch in Length is viſible to 
the naked Eye, (Se&. IV.) conſequently then 
-7:555575% of a Cubical Inch; ſo that there being 
1.000,000 viſible Particles in an Inch, there were 

9.216, 
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9.216, ooo. ooo, ooo of the ſame in this Chamber ; 
and in caſe there were but one Particle of Ben- 
join in each, the 8th part of an Ounce of the 
ſaid Perfume, would be thereby divided into 
more than nine thouſand thouſand Millions of 
Particles, tho' the ſame be much ſmaller in quan- 
tity than an Inch. 

If now we add here, not only that this Smoak 
diffuſed the Scent of the Benjoin in all Parts of the 
Room, but likewiſe, as the Chymiſts know, that 
the ſaid Smoak being collected, does yield a pu- 
rified Benjoin, called the Flower of Benjoin; be- 
ſides the ſmallneſs of its Parts, the ſettled and 
determinate Property thereof may be proved from 
thence ; and that as well theſe ſmall exhaled Par- 
ticles do retain the Nature of the Benjoin itſelf, 
as the Vapours do of the Water out of which 
they proceed, and into which, being collected, 
they are turned again. 


SECT. XXII and XXIII. Conviddions from th: 
Smallneſs of Parts in General, aud in Particular. 


Now let an unhappy Atheiſt, who has not 
only underſtood all that has been here ſaid of the 
Smallneſs and Multitude of theſe Particles, but 
who by Reading and Refle&ing has made thc 
Contemplation thercof habitual to him; let ſuch 
a one I ſay, ſet before his Eyes the great Stru 
ture of the viſible World, and all its Parts; aid 
let him conſider not only of what an innume- 
rable, unexpreſſible, yea, and unconceivable mul- 
titude of Atoms the ſame conſiſts, but -particu- 
larly, that none of em all have the leaſt Know- 
ledge or Skill to create or move themſclves ; and 
let him judge farther, that if no Wiſdom had in- 
tervened 1a this Matter, and that all their Moti- 
ons had been produced without any Order, and 


by 
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by meer Chance ; whether it would not be cer- 
tain, that this noble Frame of Heaven and Earth 
would have been quickly turned into a Chaos, in 
which Fire, Water, Air, and all things beſides, 
would have been confuſedly jumbled among each 
other ; and ſo much the more, if there had not 
been a Power ſo unconceivably great, as to ex- 
tend itſelf to every Individual of all thoſe thou- 
ſand thouſands of unexpreſſibly many Millions of 
Millions, and which could have directed and go- 
verned each of em in Particular; which DireQi- 
on is therefore neceſſary, becauſe each of em have 
their determinate Properties ; and therefore one 
kind of em is not adapted for executing ſuch a 
Purpoſe as may be performed by the other. 

Or if this Proof be too general for theſe miſe- 
rable Philoſophers, ſo that they will fancy to 
themſelves, that perhaps they may find out here 
or there ſome Subterfuge among this great Num- 
ber of Objects, let them caſt their Eyes upon Par- 
ticulars : let them read all the modern Diſcove- 
ries by the help of Microſcopes ; let them ap- 
ply themſelves to ſee with their own Eyes what 
they had heard before thereof ; and that travel- 
ling thro' this new World, which for ſo many 
Ages has been inviſible, they may contemplate 
thoſe numberleſs ſtrange Things, which would 
have beeen - incredible, if Experience had not 
render'd them certain : And when they have 
been aſſured by their own Sight, that for In- 
ſtance, ſuch a little contemptible Creature as a 
Mite in Cheeſe appears to the naked Eye, is a 
compleat Animal, having all thoſe Limbs and 
Joints that are proper for its Motion, and its 
Body cover'd with Hair : that ſuch Inſe&s cou- 
ple with each other, lay Eggs, from which their 
young ones are hatch'd ; that farther, on the con- 
trary, the little Eels that may be diſcover'd in 
Vinegar, 
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Vinegar, lay no Eggs, but bring forth their young 


ones alive. This laſt we are told by Mr. Huygens 


in his Dioptrics, p. 227; where he ſays, that he 
ſaw in ſuch an Eel four young Eels (for they are 
entirely tranſparent) and that after having kept 
the old Eel a little longer in the Glaſs Tube, the 
four young ones were obſerved ſwimming by their 
Dam; 

And if this Contemplation alone may have ſo 
much Power over them, as to force them to con- 
feſs, that an over-ruling Wiſdom prevails in all 
theſe . Matters; the Smallneſs and innumerable 
Multitude of theſe Objects in which its wonder- 
ful Operations appear, will eaſily convince them, 
that there muſt be ſomething Divine therein ; 
and it may ſerve at the ſame time to illuſtrate 
that great Article of Chriſtianity, namely, That 
even the moſt minute Things cannot by their Small- 


neſs eſcape the Direction aud Providence of the great 
Creator. 


SzcT. XXIV and XXV. The Hand of God par- 
ticularly manifeſted in the Uſe of theſe ſmall Parts. 


Leer not then any Infidel who only reads the 
Bible to form Objections againſt it, imagine any 
longer that it was almoſtan incredible Hyperbole 
uſed by the Saviour of the World, when he was 
pleaſed to ſay, Matth. x. 30. That the Hairs of our 
Heads are all number d : Since we have ſhewn a 
Providence, exerting itſelf with reſpe& to thoſe 
Animalcula, that can by no means be compared 
with one ſingle Hair for Greatneſs ; and ſince in 
one Second of a Minute there arc more Parti- 
cles of Light diffuſed from a burning Candle on 
every Side (all which, as the Mathemaricians 
know, are moſt exactly governed and directed 
by the Laws of Obi than there are Hairs up- 


On 
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on the Heads of any one Man living, tho? that 


Perſon had as many Hairs upon his Head as there 


are People in all the World. 

To ſer this Matter in a true Light, 'tho*it may 
be very eaſily deduced from the foregoing : It 
has been ſhewn in Sect. XVII, that the Number 
of Particles of Light that proceed from the Flame 
of a Candle in one Second, is much greater than 
a certain Number, the firſt Figure whereof is 4, 
followed by 43 Noughts, or 40. 

Now Mr. Leuwenhoek in his Firſt Letter, p. 14. 
finds that the Number of Men upon the whole 
Earth, according to his Calculation, amounts 
to 13,385.000,000 or 133850—, Now let us 
compute this Number at above much more than 
10 times the ſame, and ſuppoſe it to be 20-. 

Now if every Man had ſo many Hairs upon 
his Head as 20. (which is much too many) the 
Number of the Hairs of all Men would be 402, 
which as appears, would be no more than a 10 
part of the Particles of Light that proceed from 
a burning Candle; ſo that from hence we may 
conclude with the utmoſt Certainty, that the Son 
of God far from uſing an Hyberbolical Way of 
Speaking, falls. much ſhort of the ordinary 3 
ration and Direction of his Providence, how figu- 
10 ſoever this Expreſſion may appear to weak 

en. 

Beſides all this, it may perhaps be an Induce- 
ment to an Atheiſt to acknowledge a God, if he 
conſiders, that this adorable Creator and Gover- 
nour of all Things has thought fit to ſhew parti- 
cularly thereby his Godhead and Sovereignty over 
all his Creatures; that in order to produce the 
greateſt and moſt ſurpriſing Events and Things, 
he oftentimes makes uſe of no other but theſe 
ſmall Particles, theſe contemptible Atoms or 


- | Points, 
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Points, making infinite Numbers of the ſame ſub- 


ſervientto his wiſe Ends and Purpoſes. 

To prove this Experimentally, the whole 
World may in a manner ſerve for an Example: 
for co ſay nothing of the ſmallneſs of thoſe Parti- 
cles which cauſe Peſtilences and contagious Di- 
ſt:mpers, whereby ſo many thouſand Men are 
often ſnatched away in a littie time (in which 
therefore King David acknowledged the Hand of 
God appearing after an eminent manner ; 2 Sam. 
xxiv. 14. and which even at this time are called 
by many the Gift of Ged ;) how ſmall and nume- 
rous are the Parts of Water, of which above a 
thouſand times a thouſand Millions are neceſlary 
to make up one Drop, or one lingle Hail-Stone 
equal to the Weight of one Grain ? And to how 
great Purpoſes are they uſed, for which Water 
would be entirely unfit, if it were not capable of 
being ſeparated and divided into Particles of an 
innumerable Multitude, and of an unconceivable Smal:- 
neſs? How many thouſand Millions thereof aſ- 
cend daily out of the Seas and other Streams ? 
How many of 'em float in the Air, and that we 
may not repeat what we have ſaid before in the 
Contemplation of Water, how many fall down in 
Rain, how many in Snow, how many in Hail, 
how many in Dews and Miſts ; how many are 
employed in the Nouriſhment and Increaſe of 
Plants, and in Drink for Animals; how many in 
barren Wilderneſſes, and for the Support of the 
wild Beaſts therein? And muſt it not be confeſ- 
ſed, that all this depends upon the Diviſtbility, 
and upon the actual Diviſion of Matter into an 
infinite Number of ſmall Particles. 


Vol. III. H hh SECT. 
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| St cr. XXVI. Convittions from ſeveral Texts of 
| Scr ipture. 


No w he that can ſtill deny a God, let him 
ſit down, and ſeriouſly reflect on this great Truth, 
and then let him judge how vaſt that Power muſt 
be, who, to demonſtrate beyond denial his inft- 
nite Exiſtence to the confuſion of thoſe that blaſ- 
pheme his Holy Name, brings about fuch great 
Events, by ſuch ſmall Atoms : and who has not 
only created ſuch an extended quantity of Water 
as that is, which can contain all the Water of this 
Globe, but who has likewiſe ſeparated and divi- 
ded it into ſuch ſmall Particles ; and how far that 
Wiſdom and Direction can go, which extends it- 
Bl. ſelf to every one of theſe numberleſs little Parts, 
I and makes them all continually ſubſervient to 
$1 ſuch important uſes as theſe are. And if he ſays 
1 he can't diſcover a God in all this, let him ſhow 
1 us the Creatures, or, to ſpeak in his own Lan- 
„ guage, the Natural Cauſes, to which ſo much 
if Power and Direction over theſe and thouſand 
other ſmall Particles beſides, may juſtly be aſcri- 
| bed. If he deduces all this from meer Chance, 
14. how then can he derive ſo ſteady an Order and 
Regularity, which has prevailed ſo many Ages a- 
mong ſuch numberleſs Millions, from Chance, 
whole very Eſſence conſills in operating without 
Order? If he ſays, it is owing to unalterable and 
neceſſary Laws of Nature; who has then given 
Forms and Bodies to all theſe different beings that 
know nothing of their own Exiſtence ? And who 
has bound them to obey certain Laws ? If there- 
fore a Wiſdom is to be ſeen in all this, yet is it 
not to be found in a Matter that is ignorant of 
every thing : And where muſt a reaſonable Man 
ook for a Cauſe of all, and ſuch a Cauſe as can 


quiet 
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quiet his own Mind, if he does not acknowledge 
a God therein? 

In caic now this Proof, which is only deduced 
from the Particles of Water, ſeems to be of any 
Weight to an Unbeliever, (who hevertheleſs ac- 
knowledges a God,) the Wildom ot the Divine 
Word, and the Truth which ſhines out of it, will 
not ſeem obſcure to him, foraſmuch as they de- 
monſtrate a God from the Rains and Floods of 
Vaters, and that the true God is thereby diſtin- 
guiſh'd from the Idols. Sce Fer. xiv. 22. Are 
there any among the Vanities of the Gentiles that can 
cauſe Rain? Or can the Heavens give Showers ? Art not 
thou he, O Lord our God? Therefore we will wait 
upon thee, for thou haſt made all theſe things. We 
likewiſe ſee that his Saints deduce a particular 
Argument from thence to praiſe God. Pf. clxvij. 1 
v. 7, 8, 9. Sing unto the Lord a thankſgiving ; fing ( 
praiſe upon the Harp unto our God : Who covereth the 
Heaven with Clouds, who prepareth Rain for the Earth, 
who maketh Graſs to grow upon the Mountains. He == 
giveth to the Beaſts his Food, and to the young Ravens, þ 
which cry. We likewiſe find the Almighty himſelf 
enumerating this among his Glorious Wonders, 
Job. xxxviij. 25, 26, Cc. Who hath divided a 
Water-courſe for the over-flowing of Waters? Or a 
way for the Lightning of Thunder, to cauſe it to rain 
on the Earth, where no Mau is; on the Wilderneſs 
wherein there is no Man? To ſatisfy the deſolate and 70 
waſt Ground, and to cauſe the bud of the tender Herb 1 
to ſpring forth? And he asks further in the 28th f 
verſe, hath the Rain a Father ? Or who hath begotten | 
the drops of the Dew ? By which he ſhows that the 0 
Rain has no Father or Mother, that is to ſay, no 
other Origin but from him. 

Tis true, that the Greatneſs of God is moſtly f 
proved here by the benefit which the Earth and i 
the Inhabitants thereof do reap from Water itſelf ; 
Vor. III. H h h 2 but 
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but that the ſame Spirit which dictated thoſe Ex- 
preſſions, proves the ſame from the Smallneſs, and 
conſequently the Number of the Watry Particles, 
may be inferr'd from the before- quoted Texts ot 
Job xxxvj v. 26, 27 and 28, in the XIXth Con- 
templ. where after having ſaid, Behold God is great, 
and we know him not, neither can the Number of his 
Tears be ſearched out. He preſently after ſubjoins 
the Reaſon, in v. 27. For he maketh ſmall the Drops 
of Water ; they pour down Rain according to the Vapour 
thereof, And preſſing further to ſhow that Rain 
conſiſts of the great Number of theſe Watry Atoms, 
he ſays in the 28th verſe : Which the Clouds do drop, 
and diftil upon Man abundantly. From which 
Text it therefore plainly appears, that not only 
the Smallneſs, but the Numbers of Watry Parti- 
cles are meant. | 

As likewiſe in the Prophecy of Nahum 1. 3. 
The Lord hath his Way in the Whirlwind, and in the 
Storm, and the Clouds are the Duſt of his Feet. By 
which laſt Words 1s plainly ſhown, that the 
Clouds are compos'd of exceeding ſmall and nume- 
rous Particles, compared therefore to Duſt, and 
that the Holy Ghoſt does juſtly fetch a Proof of 
the Greatneſs of God from thence. 


Stcr. XXVII Conviftions from the Smallneſs of 
the Particles of Air. 


No w tho” the innumerable Multitude of the 
Particles of Water only might ſeem ſufficient to 
convince the molt harden'd Atheiſt of the Dire- 
ction of God in thoſe great Events, which tend as 
well to the Advantage as Puniſhment of Man- 
kind; yet if that can't ſatisfie him, let him con- 
ſider the Air in the true State thereof : And if 
he has any Knowledge of Nature, he will admit 
it as an indiſputable Truth, that the Subſtance of 

the 
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the Air is a Collection of innumerable Diverſities 
of ſmall Parts, which acting upon each other, do 
oftentimes exert ſuch a Power as ſurpaſſes even 
all Belief, Let him only read concerning this 
Matter, the Hiſtories that give us an account of 
the dreadful Force of Storms and Tempeſts, of 
Thunder and Lightning : Now tis plain, that all 
theſe terrible Effects are brought to paſs by Par- 
ticles, which are ſo ſmall, and ſo light, as to be 
able to float in the Air; and that Lightning par- 
ticularly finds no Pores of the very hardeſt Bodies 
ſo cloſe and narrow, but what it can penetrate. 

We have mention'd ſomething of the Air above 
in Sect. XIII. but which falls far ſhort of expreſ- 
ſing upon thoſe Principles the Smallneſs and Num- 
ber of its Parts; and if in one Pulſe or Second 
of a Minute there do proceed ſo many thouſand 
Millions of Particles of Fire and Light from the 
ſmall Flame of a Candle, how vaſt muſt the Num- 
ber be of thoſe that proceed from greater Light- 
nings, and how ſmall each ſingle Particle there- 
of ? 

Let then this unhappy Reaſoner repreſent to 
himſelf the Air compoſed of ſuch numberleſs 
Millions of Particles, and refle& upon the Force 
which they produce, when they operare in Storms 
and Tempeſts, ſo as to threaten the World with 
a univerſal Deſolation ; and then let him tell us 
whether he thinks it poſſible, that all theſe Aerial 
Armies are moved by Chance, and that they have 
not yet deſtroy'd all that is upon Earth ; and con- 
ſequently whether he does not think it abſolutely 
neceſſary to own a Divine Direction and Govern- 
ment over all theſe things, and by which he and 
all that belongs to him, have been hitherto pre- 
ſerved, and the whole Earth render'd habitable : 
It is impoſſible but any Man who has long and ſe- 
riouſly meditated upon theſe Things, and the 

Hhh 3 Number 
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Number and Strength of the Particles of Air, 
and of the Power that is requiſite to keep them all 
in order, and to do good to the World after ſo 
many ways, by the things which might other- 
wiſe be very deſtructive Inſtruments, it is impoſſi- 
ble, I ſay, but he mutt conſent to the truth of 
what we have here advanced, 


SEC T. XXVIII. Convidions from the Smallneſs of 
the Particles of Fire. 


AD for greater Conviction, let him farther 
add Fire or Light to Water and Air, and he will 
find not only that the Parts thereof are uncon- 
ceivably Small and Numerous, but alſo that the 
Powers of it are moſt Terrible. Not to ſpeak 
again of Lightning, which is an amazing Inſtance 
thereof, he who has ever rcad in Hiſtory, how 
by the Violence and Number of theſe ſmall Fire- 
Particles, Subterrancous Caverns have burſt open, 
and caus'd Earthquakes ; whole Rivers have flow- 
ed with burning Matters ; Cities and every thing 
in them, have been deſtroyed ; Rocks and Moun- 
tains ſplit aſunder, and ſometimes vaſt Pieces of 
them, which did not ſcem capable of being moved 
by any human Strength, toſſed up into the Air to 
am incredible heighth ; muſt he not acknowledge 
that ali theſe ſtupendous Effects have been brought 
to paſs by the moſt minute Particles of Fire, and 
ſuch as could hardly be conceived for their Small- 


neſs? That he may ſatisfie himſelf thereof without 


much trouble, let him only look back to Sec. XVI. 
and conſider what has been there ſaid about it, 
namely, that from ſo ſmall a Flame as that of a 
Candle, there proceeds in the Second of a Mi- 
nute, a Number of 41,866 with 39 Cyphers fol- 
lowing, of Particles of Fire and Light. 


Let 
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Let him now compare therewith the Flames of 
Lightning, of burning Mountains, of all the com- 
buſlible Matters in the Earth, ſuppoſing them to 
be inflamed ; that mighty Globe of Fire the Sun, 
and perhaps likewiſe thouſands of fix'd Stars; and 
then let him reflect with Amazement, how great 
an Hoſt of numberleſs Particles of Light and Fire 
are to be found in the World ; for, that no Man 
living is able to compute the ſame, I believe he 
will readily agree. 

Now ſince this dreadful quantity of Light and 
Fire-Particles does not ſet the World in a Flame 
(and that it is poſſible for them to do ſo, has been 
already exemplified in Burning Glaſſes) it is plain 
enough that they muſt have been reſtrained by 
ſome ſuperior Power from making ſuch a Havock 

and Deſtruction. 
And now if a Sceptick is deſirous to ſee, and 
as it were to feel with his Hands a divine Direction 
of theſe Particles of Light and Fire, he needs not 
Contemplate all the combuſtible Bodies in which 
ſo many thouſands of em lie dormant, and as it 
were lock'd up and fetter'd till the Time that they 
are to be put into Operation (which likewiſe 
proves the Direction of a Superior Power) but let 
him only conſider the Optical Experiments, which 
will convince him, that all and every Particle of 
this vaſt quantity of Light, are ſo ſtrictly bound to 
certain Laws, that falling upon reflecting or tran- 
{parent Bodies, they are compeiled ro adapt their 
Motions to the Diverſity of their Figures, and 
even to unconceivable Circumſtances; with In- 
ſtances of which, Sir Iſaac Neuton's Optics abound. 


H hh 4 Stcr. 
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SCT. XXIX. Conviftions from all the foregoing. 


Ir all this be not ſufficient, let a Man who 
ſtill doubts of theſe great Truths, repreſent to 
himſelf of what ſmall Particles not only Water, 
Air, Light and Fire, but even without Diſtincti- 
on all other viſible Bodies whatever are compoſed. 
To begin Firſt briefly with Plants and Animals, 
which are ſubject to Combuſtion and Putrefacti- 
on; what ſmall Veſſels and Tubes through which 
yet ſmaller Particles of Saps and Juices do paſs, 
are diſcover'd in the ſame by the help of Microſ- 
copes? (about which Mr. Leuwenhoek and others 
may be conſulted) How many Fat and Oleagi- 
nous Parts are to be found in the ſame ? (of 
which likewiſe Candles are made from ſome Ant- 
mals, an Inch of whoſe Fat is diviſible into ſuch 
an unconceivable Number of Parts by Inflamma- 
tion, as we have ſhewn above, Set. XV, and 
XVI.) How ſmall and numerous are the Parti- 
cles which from Putrefaction fill ſuch great Spaces 
of Air with Stench? How much Water proceeds 
from thence by Diſtillation ? which in Se&. XI. 
has been ſhewn to conſiſt of ſo numerous and 
ſm.ll Particles: And when all theſe, both Ani- 
mals and Plants, have undergone the utmoſt Cor- 
ruption, they are changed into a fruitful Earth 
and Matter: How many Particles, eſpecially if 
viewed with a Microſcope, might we find in the 
ſame Earth? Now if we caſt our Eyes farther 
upon Metals and Minerals, thoſe Glaſſes will 
likewiſe convince us of the ſmallneſs of their 
Parts; and yet more, if they be diſſolv'd in Aqua 
fortis, and moſt of all, if they burn or tinge. the 
Flame with their Particles. 


To 
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To conclude ; After having read all this, and 
what more can be met with upon the ſame Sub- 
je& from other Inquirers, I thick we may ſafely 
affirm, that every thing that is viſible in the 
World, is compoled of an unconceivable Num- 


ber of various Particles. Let an Atheiſt there- - 


fore repreſent to himſelf this innumerable Quan- 
tity of thouſands of Millions, and conſider, Firſt, 
Ot how many different Kinds they conſiſt, which 
are each of a particular Nature. Secondly, How 
many Kinds muſt be often made uſe of in the 
Compoſition of one only Body, as we find by 
the modern Obſervations of Chymiſts, and 
others, who extract from every Plant or Animal, 
Air, Fire, Water, Salt, Spirit, and Earth, in ſo 


great a Diverſity ; how many various Compoſi- 


tions they make ; how from the ſame, Seas and 
Rivers, Air, Clonds, Winds, Sun, Stars, Trees, 
Shrubs, Herbs, Flowers, Fruits, Bodies of Men, 
and other Animals, ſuch as Birds, Fiſhes, Beaſts, 
Earth, Sand, Stones, Metals, Salts, and a thouſand 
other Things, that have each their Singularities 
and Properties, are produced. Laſtly, How, only 
by the Diſpoſition of the Particles and Atoms 
which are in themſelves inviſible, this great, this 
wonderful Univerſe is maintain'd in its State and 
Condition, and all living Things are preſerved, 

| And let him then anſwer us with Sincerity, and 
without Prejudice and Obſtinacy, and eſpecially 


without ſtopping at the fear of finding God 


therein, becauſe he has blaſphemed and deny'd 
him (ſeeing there is Forgiveneſs with him, that he 
may be feared) I ſay, let him anſwer us this Que- 
ſtion : Suppoling one ſhould ſhow him ſeve- 
ral fine \Powders of beaten or grinded Colours, 
each one in its kind, mingled with Oil, and at 


the ſame time a noble Landskip of Men, Trees, 


Flowers, Rivers, Beaſts, Birds, and ſuch like, con- 
ſiſting 
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ſiſting only of theſe ſo differently mingled Co- 
lours ; can he really fancy or perſwade himſelt 
that the ſaid Landskip exiſted without the Art 
of a skilful Painter, and that it was made by 
mere Chance ; or will he pretend to ſay, that he 
knows any Laws in Nature, which operating 
without Knowledge, are capable of imparting 
ſuch Perfection to the fine Piece? And as it 
is impoſſible for him to maintain ſuch a Poſiti- 
on, or to convince himſelf, or any other Man of 
the Truth thereof, will he ſtill impiouſly deny 
that all thoſe glorious Works, in Compariſon of 
which the beſt Picture he ever beheld, is but 
botching and bungling, were produced by an in- 
finitely wiſe Artificer? Since the Diſpolition of 
ſo many Parts, and of ſo many Properties as are 
neceſſary to the Production of the moſt deſpiſed 
little Herb, of a Mite in a Cheeſe, or any other 
yet ſmaller Inſe& (to all which no Knowlegecan 
be aſcrib'd) muſt convince him of the Wiſdom of 
their Maker. | | 

Now how inviſible ſoever the aforeſaid Small- 
neſs, eſpecially of the Parts of ſolid Bodies is, 
and conſequently unknown; yet we ſee the Su- 
preme Wiſdom plainly teaching us all the ſame 
Things in his Holy Word, Prov. viii. 26. As yet 
he had made the Earth, nor the Fields, nor the higheſt 
parts of the Duſt of the World. Could the inſpired 
Writer expreſs in more clear Terms, that the 
whole World is compos'd of very ſmall Particles, 
which he here calls Duft ? 

And as if this were not ſufficient, we ſee the 
ſame Spirit manifeſting the ſame Thing by the 
Holy Apoſtle Paul, with no leſs Emphatical- 
neſs, in Hebr. xi. 3, Through Faith we underſtand 
the World was framed by the Word of God, fo 
that Things which are ſeen, were not made of Things 
that do appear: Infinuating not obſcurely, that 
every Thing which is vile, conſiſts of ſuch 

ver 
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very ſmall Parts, as that it does thereby become 
invijible, agreeable to the late Diſcoveries and Ex- 
periments, Whereof we have treated above. 


SEC. XXX. Great Bodies are for the moſt part 


divided at firſt into ſmall Particles, before God is 
pleaſed to make uſe of them. 


A N p that we may ſee how often the wiſe Di- 
re&tor divides great Bodies into ſuch {mall Par- 
ticles, before he thinks fit to make them become 
Inſtruments of his Power; let us conſider of how 
little- Uſe and Advantage Water, for Inſtance, 
would be whilſt it remained Ice, or a great hard 
and ſolid Body, in Compariſon of what it is 
when fluid, and divided into Millions of Parti- 
cles: Whilſt it remains Ice, can it ſo conveni- 
ently ſupply Drink to thirſty Animals, or Nou- 
riſhment to Plants? Can it bear loaden Ships, 
and carry them through the whole World? Can 
it aſcend into the Air, in order to come down 
again in Rains and Dews, or render thoſe innu- 


merable Services which Men reap from it when 


divided into minute Parts ? 

Whilſt Fire being collected and ſhut up in Turf, 
Wood, Coals, and other combuſtible Matters, 
compoſes great and ſolid Bodies, what Effects 
can it produce in ſuch a State? And unleſs thoſe 
great Bodies be firſt divided into ſmall Particles, 
and Flame produced by the Motion thereof, can 
they be any ways uſeful for Warmth, for Light, 
for melting Metals, for preparing Food, and o- 


ther neceſſary Purpoſes ? 


The moſt active Matter that we know of a- 
mongſt humane Compoſitions, is Gunpowder : 
What can it do whilſt it is only Salt-Petre, Brim- 
ſtone, and Coals? But when thoſe ſmalleſt Par- 
ticles of which it conſiſts, are let looſe and 


put 
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put into Motion, what is there in all Nature here 
upon Earth, and round about us, that can reſiſt 
its Violence? Inſomuch that even Thunder and 
Lightning, which are obſerved to be the moſt ter- 
rible Powers in the World, tho' they likewiſc 
are compoſed of ſuch fine Particles as are capable 
of floating in the Air, are ſo exactly imitated 
thereby, that he who ſees the Flame of the for- 
mer, or hears the Noiſe, and ſometimes feels the 
Earth trembling under his Feet, has oftentimes 
Reaſon to doubt whether it be not really natural! 
Thunder and Lightning which produces thoſe 
amazing Effects. 

We may learn from hence, as from an Experi- 
ment made, and ſerving only for that Purpoſe, 
how great the Force of the Particles is, which, 
as far as our Inquiry can extend itſelf, muſt be 
eſteemed the moſt minute of all, ſuch as ſimple 
Fire and Light. 

But to bring no other Iuſtances, it ſeems plain 
enough from theſe, and the like, what we have 
undertaken to prove, namely, that the Almigh- 
ty, in order to convince even the moſt obdurate 
Atheiſts, does ordinarily make of none of the 
great Bodies, in the Operation of his moſt re- 
markable Wonders, till he has divided the ſaid 
great Bodies into ſuch fine and minute Particles, 
as are almoſt unconceivable by the Mind of Man. 
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CONTEMPLATION XXVI. 
Of Certain LAWS of NATURE. 


Sz cr. I. What a Law of Nature is. 


E underſtand by this Expreſſion, nothing 

more here than a kind of Property or 
Power producing ſomething in or about Bodies 
or their Parts, and which may be experimentally 
proved in certain Circumſtances to have always 
place in the ſame ; but we ſhall not pretend to a 
deep Scrutiny here, whether they be produced 
immediately by the Firſt Cauſe, or by Second 
or Intermediate Cauſes acting in or about them. 


St cr. II. The Laws and Powers of Coheſion. 


\ 
I x then we reflect on the inexpreſſible Num- 
ber and unconceivable Smallnſs of the Particles 
of Matter of which the Univerſe conſiſts, even 
the moſt obdurate Atheiſts cannot deny, that 
Laws are neceſlary in order to produce this beau- 
tiful World, and all that is to be found therein. 
And if every thing were moved by mere Chance, 
working without Rule or Order, (juſt as if lit- 
tle Particles of Duſt were blown by different 
Winds) no body that is reaſonable, but muſt con- 
fels, he could expect nothing but the utmoſt 
Confuſion from thence. 


The 
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The firſt Law or Power then that occurs to us, 
is that of Cohe/ion, whereby certain determinate 
Kinds of Atoms adhere to each other, in order 
to produce together certain determinate particular 
Effects. 

Let then an unhappy Philoſopher tell us, when 
he ſees ſo many Men, Beaſts, Plants, Heavenly Bo- 
dies, and what ever eiſe can be reckon'd among 
Corporeal Beings, formed with ſo great Regula- 
rity and Order by ſuch a Coheſion of Parts, whe- 
ther there be not infinitely more Wiſdom required 
thereto, than to buiid a Houſe of the neceſſary 
Materials of Wood, Stone, Iron, Glaſs, &c. ſup- 
poſing them to be all prepared and brought toge- 
ther for that Purpoſe; and certainly he would 
not aſcribe this latter to Chance, or the ignorant 
Laws of Nature only. 

Now with how great a Force the Parts of 
ſome Bodies, ſuch as Flints and other Stones, Dia- 
monds, Iron, and other Metals do cobere, is ma- 
nifeſt by Experience, and particularly from the 
Violence that is requiſite in many, to ſeparate the 
Parts from each other. But if any one ſhould ob- 
ject, that this Coheſĩon is only produced by Reſt 
of the Parts among one another, and that in 
order to continue Bodies in Reſt, there is not ſo 
much Wiſdom or Power neceſſary; he may learn 
from Mr. Marriotte, de Percuſſ. Part II. Se&. 2. 
and from Mr. Huygens, Se. 3. that he is miſtaken 
therein; thoſe Gentlemen having proved, that a 
Body, how great ſoever, upon the leaſt Percuſſion 
or ſtriking of another, how little ſoever it be, 
loſes its Reſt and is put into Motion ; which yet 
is never experienced in hard Podies, the Parts of 
which (were they as hard as poſſible) if they 
only cohered by Reſt, might be blown away and 
ſcatter'd with the Breath of one's Mouth, like a 
Heap of Duſt. 

Beſides, 
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Beſides the Greatneſs of this Force of Coheſion, 

it is likewiſe wonderful to obſerve the Variety 
thereof, by which every thing is and remains a- 
dapted to its proper Uſes after a particular man- 
ner. Thus if ail'the Parts of the Tongue cohe- 
red, or were ſo ſtrongly joyn'd together as thoſe 
of the Teeth, it would be immoveable ; and if 
the Teeth were as ſoft as the Tongue, they would 
not be fit to grind our Food : If the Parts of 
Corn and other Meats with which Men and 
Beaſts are nouriſhed, were as hard, and cohered 
as cloſely as Iron and Flints, the Earth would be 
ſoon diſpeopled. If therefore any one be ſtill ſo 
blind as not to diſcover in the Manner and Vari- 


ety of Powers of this Coheffon, or of the Hard- 


neſs and Softneſs of Bodies, an infinite Wiſdom ; 
why does not he maintain likewiſe (to make uſe 
of a plain Compariſon) that our Beds and Blank- 
ets are ſoft, and the Wooden Frames belonging 


to em are hard by mere Chance, and without tie 
Deſign of the Workman ? 


S cr. III. The Laws and Powers of Separation. 


No w if all the Parts of Matter ſhould be ſub- 
ject to no other Laws but only thoſe of Coheſion, 
the World would be filled with all the Carcaſſes 
of Men and Beaſts, with all the rotten and pu- 
trified Plants, ag with an odious and loathſome 
Burthen ; and every thing remaining without any 
Alteration in its Corporeal Figure, would be en- 
tirely uſeleſs to many Purpoſes. Now can an un- 
happy Sceptick obſerve herein no Wiſdom of the 
great Governour of the Univerſe! Foraſmuch as 


| thoſe very Parts, which in other Circumſtances 


did before ſtrictly cohere, are compelled to obey 
other Laws and Powers, and to ſeparate them- 
ſelves from each other. By this Means the World 


is 
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is bisburthen'd and releaſed from ſo many unne- 
ceſſary things, the Parts of which are divided 
from each other by Fermentation and Putrefacti- 
on; and afterwards again ſeveral other Matters 
are formed thereof, as tor Inſtance, the molt fruit- 
ful Lands, and many other Advantages do reſult 
from thence, of which a Multitude of Examples 
might be given ; but we ſhall mention no more 
here, having already ſpoken of this Circulation 
of Matter upon other Occaſions. 


Sect. IV. The Unattrition of ſuch fine and tender 
Particles. 


; + 

Bur there's ſtill a Law and Power, which will 
amaze every on that reflects upon it, namely, 
That theſe Particles of Matter, ſo ſmall and ſo 
fine, ſhould have continued for ſo many Ages 
without Attrition, or wearing away; notwith- 
ſtanding that they have undergone ſo many Fri- 
fions or Rubbings, ſo many Percuſſions or Strik- 
ings among themſelves, or againſt other hard Bo- 
dies, beſides Motions innumerable ; inſomuch 
that it ſhould ſeem, that in ſo many hundreds of 
Years they would have been entirely ground to 
Atoms, or all their Angles and Corners, being 
worn away, become round ; which Figure Ex- 
perience teaches us to be the laſt that all Bodies 
aſſume, before they be perfectly bruiſed or ground 
away : Who can imagine, that it ſhould be poſ- 
ſible that the Particles of Fire, after ſuch dread- 
ful and raging Motions among each other; the 
Particles of Air, after violently ſtriking by Thun- 
der and Lightning, by Hurricanes and Storms, 
againſt other hard Bodies ; the Particles of Wa- 
ter, after ſo many Frictions, for Ages, againſt 
ſandy and ſtony Beds, and againſt Rocks, ſhould 
ſtill preſerve the neceſſary Forms, were it not 
that 


— . w 
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this Law of Unattriton of the ſmalleſt Par- 
ticles did obtain in Nature? Or that others 
were continually produced in juſt the ſame Num- 


ber, neither more nor leſs, in the ſtead of thoſe 


that were conſumed; both which prove a Divine 
Providence. 


* 


SEC r. V. Tuo Principal Laws of Nature, Percuſ- 


ſion and Attraction, Cc. 


From theſe Powers we ſhall now paſs on to 
others, of which there be two principal ones, 
and according to the Laws of which, moſt Bodies 
diſpoſe themſelves : The Firſt is Percuſſiin, the 
Second is, by very great Mathematiciaus of this 


Age, termed Attraction; to which {ome likewiſe © 


are wont to add conſequentiaily, the Power of 
Repulſion. 

Two Bodies are ſaid to ſtrike when one of em 
runs againſt the other which is at Reſt, or like- 
wiſe it the laſt meets the firſt; as alſo when the 
taſt running flower than the firſt, is overtaken, 
whether the Way along which the Motion hap - 
pens be in a Right Line or Oblique with reſpec 
to each other. 

We don't here diſpute whether ſome Philoſo- 
phers are in the right, in deducing almoſt all Cauſes 
of natural Appearances from theſe Percuſſions; but 
that there is an infinite Number of ſach Motions 
at all times in the World, is unqueſtionable. Let 
us only conſider the unconceivable Number of 
Parts of which Fluids conſiſt, and imagine that 
many thereof, as Air, Light, Fire, Water, Cc. 
are in continual Motion, which could not hap- 
pen without Millions of Percuſſions againſt one 
another in an Inſtant : Now it there were no 
Laws obſerved by them herein, let us think what 
a Confuſion all Things would be in. 

"V0 1. HH: Lii Now 
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Now what theſe Laws are, as has been ſhewn 


by Wallis, Wren, and Huygens ; and Sir Chriſtopher 


Ven in particular has proved, that the ſame do 
experimentally agree with the Things themſelves, 
which Mr. Mariotte has thought fit to deſcribe in 
a diſtin Treatiſe. Now let an Atheiſt conſider 
whether it can be without a ſuperior Direction, 
that ſo many thouſand Millions of Bodies, all of 
'em entirely ignorant of what they are doing, 
ſhould have ſo ſtrictly obey'd the Rules of Ma- 
thematicks for the Space of ſo many Ages. 

And ſince among theſe Laws that are obſerved 
in the Percuſhon of Bodies, there are likewiſe 
found ſuch which may indeed be deduced by Con- 
ſcquence from others that are intelligible ; but of 
which notwithſtanding the Manner how theſe 
Laws are performed, is incomprehenſible to every 
one ; let an Atheiſt think whether we ought not 
to conclude from the Incomprehenſibility of the 
Manner of the Operation, the Incomprehenſibi- 
lity of the Operator himſelf, and thereby ac- 
knowledge a Wonder- working God. 

To give an Inſtance thercof here : it is obvious 
to thoſe that underſtand the Mathematicks (but 
who can comprehend the How thereof?) that a 
Body in the Percuſſion does communicate not 
only a greater Degree of Velocity, but alſo 2 great- 
er Force and Motion to another, than it firſt had 
itſelf, and yet almoſt retain all its own. The great 
Philoſopher for Motion, Mr. Mariotte, calls this, 
in his Treatiſe of Percuſſion, p. 153, 154, 4 ver) 
ſurpriſing Paradox; and a few Lines below, a won- 
derful Thing ; and that he might leave it paſt 
doubt, proves it experimentally. 

And Mr. Huygens demonſtrates, in what he has 
writ upon this Matter, that if one placed a hun- 
dred Bodies next one another in Reſt, of which 
each following was always half as big as the pre- 

ceding ; 
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ceding, and in caſe the Motion begins from the 
biggeſt ; the Velocity with which the ſmalleſt 
would proceed, would be 14,760.000,000 greater 
than the Velocity with which the biggeſt was 
moved ; but in caſe the Motion begins from the 
ſmalleſt, the Greatneſs of the Motion in the 
whole will be ſo much the more augmented, as 
4,677. ooo, ooo is more than an Urit. 

Mr. Whiſton has transferr'd this from Mr. Huygens 
into his Prælect. Phyſ. p. 55. and names the firlt, a 
wonderful Augmentation of Velocity; but the laſt, a 
more wonderful Augmentation of the greatneſs of Mction. 

To paſs on now to a ſecond Kind of Powers: 

It is ſaid, that the Body A (Tab. XXIV. Fig 2.) 
has an Attractive or a Repulſive Force (Vim Attra- 
Hicem vel Repellentem) or otherwiſe, that the Body 
B gravitates to, or 1s repell'd from the Body A, 
when we ſee that another Body B is moved to- 
wards, or driven from A, without the Interven- 
tion of any other Bodies, which by protruding 
the ſaid B, may be affirmcd to produce ſuch Mo- 
tion. | 

A Philoſopher who aſcribes all to Percnuſſon and 
Protrufion, muſt not think he has a Right to deny 
the Action of theſe Powers, becauſe he can't com- 
prehend the Manner after which Things thus hap- 
pen ; foraſmuch as, according to ſuch Notions, 
we might reject many Things likewiſe which Ex- 
perience prove really to come to paſs. Who can 
conceive the How of what has been ſhewn to hap- 
pen about Percuſſion, or about the Operations of 
Light in Contemplation XXIV? How many Effects 
are there in Chymiſtry, as likewiſe in Hydroſta- 
ticks, of which we have not yet been able to com- 
prehend the Manner how they come to paſs ? No 
more than of what has been ſaid in Conremp. XXIII. 
about the Bodies and Roots of Plants, which 
perhaps would be as hardly admitted as this Do- 
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ctrine of Attraction and Repulſion, if nothing muſt 
be believed to be true, but that of which we can 
underſtand the How and the Manner. Thoſe 
therefore who make other Scruples and D:ſficul- 
ties, may conſult the famous Writings of Dr. Gre- 
. gory, Mr. Whiſton, and others, who have illuſtrated 
the Phyſicks of Sir aac Newton, and allow of fo 
many of the Arguments which are there uſed to 
demonſtrate this Attraction and Repulſion, as they 
think do fully prove the ſame. 

Now to ſhew briefly, that theſe two Powers 
of Nature are not ſupported by a mere Hypothe- 
ſis, but that we ſee by Experience, that one Body 
is moved towards the other, and one Body driven 
from another, while no Man has ever yet been 
able to prove, by any ſatisfactory Arguments, any 
ſuch Matter, to the protruding Faculty whereof 
theſe Effects can be aſcribed : Let thoſe who are 
not yet convinced thereof, obſerve another Pro- 
perty of Matter, namely, that all Things are 
heavy, or do gravitate and move towards the Earth, 
or Center thereof: After the ſame Manner alſo the 
Planets are carried towards the Sun, the Satellites 
or Moons towards their primary Planets ; and yet 
no Body has been able to ſhew to the Satisfaction 
of all, what has been the Cauſe thereof; and even 
the Arguments that are produced to prove the 
coatrary, do not want their Weight; all which 
may be ſeen in the Works of the above-mention- 
ed Gentlemen. 

That which we have quoted in Contemplation 
XXIV. about Light, trom Sir Iſaac Newton, (which 
he ſays in his Opticks, p. 336, to be incomprehen- 
ſible to ſuch as follow the vulgar Hypotheſes) is 
in p. 3 50 of the ſame Treatiſe ſo accurately ſolved 
by that Gentleman according to the Laws of 
Attraction, and confirmed by ſo many experimen- 
tal Truths, that it would be very difficult, with- 


Our 
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out ſuppoſing an Attraction, to diſcover any pro- 
bable Cauſes of the ſame ; beſides this, Chymi- 
ſtry furniſhes us with numberleſs Examples of ſuch 
Motions in its Eferveſcences and Conjun&ions of 
Bodies and Salts, and in its Precipitations or Sepa- 
rations of Bodies; both which do plainly repre- 


ſent an Attraction and Repulſion. The Cauſes, if 


there be any, among the Bodies that are near each 
other, we ſhall not here inquire into, and even 
Mr. Mariotte ſeems, in his Treatiſe of Vegetation, 
p. 15, to acknowledge ſuch a Motion, which he 
calls a Motion of Union, and ſeems to underſtand 
thereby ſomething analogous to this Attraction. 


SECT. VI, and VII. Gravity and its Effects. 


T o come to the Particulars of ſome of theſe 
Laws of Nature : | 

One of thoſe Appearances of Nature which 
are ſo familiar to us, that it is daily look'd upon 
by the moſt ignorant Men without any Surpriſe, 
namely, the Gravity of all Bodies, has often oc- 
curr'd to me as an irrefragable Proof of a Wiſe, 
Powerful and Gracious God ; and let him who has 
not yet been convinced by any other Arguments, 


ſeriouſly reflect with himſelf, whether it could have 


happen'd by mere Chance, and without any De- 
ſign, that every thing which we'call a Body, and 
which is to be found here upon Earth (for we 
ſhall not now take any notice of thoſe things that 
are beyond it) falls, or is driven down with a 
certain Force, and by the ſhorteſt Way towards 
the Center of the Earth; and even when hinder- 
ed by a reſiſting Power, or any other invincible 
Obſtruction, ſtill preſſes thitherwards, and oft- 


times with ſo great a Violence, that we ſee the 


Floors of Chambers, when loaden with too great 
11i 3 Burdens, 
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Burdens, and even whole Houſes, ſink down thro' 
the Force of ſuch a Preſſure. 

And thoſe who would deduce all theſe Effects 
from the Laws of Percuſſion only, mult at leaſt be 
convinced hereby (ſince ſuch Preſſures cannot be 
deemed compleat Motions) that there are other 
Laws that obtain in the World, and other 
Powers operating, than only thoſe Percuſſions 
which proceed from Local Motion, 

Particularly, that we may be convinced of the 
Direction of a Divine Providence, let us conſider, 
Firft, What great things are brought about upon 
the Earth, by this ſimple Law of Gravity. By 
this alone it happens that the Globe of the Earth 
continues in its firſt State, and remains hanging 
upon its Center as upon nothing; that the Sea re- 
mains hanging upon its Bottom, which is heavier, 
and furniſhes Men with all thoſe Conveniencies 
we have formerly mention'd ; by this Gravity 
Rivers flow, which would otherwiſe ſtand ſtil}, 
and be turn'd into putrifying and ſtinking Lakes; 
by this the Rains, Dew, Cc. deſcend from the 
Clouds, and moiſten the Earth, cauſing it to bear 
Fruits for the ſupporting the Lives of Men and 
Beaſts, and providing Drink for all Creatures 
"Tis by this Gravity that Boats and Ships can ſail 
upon Rivers and Seas, and that thoſe Waters are 
diſpoſed and rendered proper to bearvaſt and hea- 
vy Burdens upon their Backs ; and whereby the 
Art of Men does produce ſo many agreeable 
Fountains and charming Caſcades that adorn the 
Gardens of Princes, and cauſe Brooks to run 
from Mountains, and Pumps to raiſe Water, and 
innumerable other Uſes, that are owing only to 
the Gravity of Water: *Tis this that cauſes Fire 
and Smoak to mount upwards into the Air, and 
puts in Action the Elaſtic Powers thereof, which 
if the lower Air were not preſſed by the Won 

| N D 
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of the upper, would, after having once dilated it 
ſelf, remain ſo, and then all Things breathing 
would be immediately ſuffocated, even the Fiſhes, 
as we have {aid before, could not continue under 


Water without dying; nor could one only Parti- 


cle of Water (of which there are ſo many Thou- 
ſand in one ſingle little Drop) aſcend into the Air 
when the ſuperior Preſſure were removed; as alſo 
the Water kept up in the Clouds, being at once 
ſuddenly poured down, all Rain and Dew would 
ceaſe from thence-forwards; and thus this beau- 


tiful Globe of the Earth, together with Men, 


Beaſts, Trees, Flowers, and Herbs, would be 
abandon'd to a general Deſtruction : And if we 
were to reckon up all the Uſes of Gravity, any 
one that is but the leaſt verſed in natural Inqui- 
ries, muſt be convinced, that it is no Hyperbole 
to ſay, that they would fill a whole Book. 


SFr. VIII. Convictions from the foregoing. 


To conclude ; Certainly an Atheiſt muſt be ve- 
ry unhappy, who pondering all theſe Things, and 


being taught by ſure Experiments, and by this 


meer and ſimple Gravity, or rather by this only 
Motion and Tendency to the Center of the Earth, 
what ſtrange Effects are brought about, is not able 
to diſcover that infinite Power which ſubjects all 
Things, all Bodies, from the very greateſt to 
the ſmalleſt, and even the Particles themſelves of 
Light and Fire to this Property; nor obſerve a 
Wiſdom which by this ſimple Law of Nature 
does with ſo much Eaſe, and ſo little Trouble 
produce Effects capable of exciting Aſtoniſhment 
in the moſt experienced Philoſophers ; finally, 
who perceiving, that among all the Events pro- 
duced by Gravity, there are hardly any, or rather 
there are none at all, which do not contribute to 
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his own, and all other Mens Happineſs, yet can- 
not ſee the Goodneſs and Mercy of God therein, 


S: cr. IX. Heavenly Bodies gravitate towards 
each other. 


Bur it is aſtoniſhing, what modern Obſerva- 
tions have render'd very probable, namely, That 
this Natural Law of Gravity extends itſelf thro 
the whole viſible Univerſe, and ſeems to prevail 
over all, even over the great Heavenly Bodies, 
which gravitate towards each other in the ſame 
Manner as the ſublunary Bodies ſcem to tend here 
with us to the Center of the Earth ; upon which 
Foundation the whole Phyſical Syſtem of Sir 1ſaac 
Newton, who ſeems to be chiefly followed by the 
great Men of this Age in many Things, is built. 
But I don't here undertake to found my ſelf upon 
the bare Opinions of any Philoſopher, foraſmuch 
as rhey are often contradicted by others, ſo long 
as the Experiments are not only not unconteſta- 
bly, but likewiſe not ſufficiently known: I ſhall 


therefore only endeavour to repreſent ſome few. of 


thoſe things that appear true by Experience, for 
the Inſtruction of thoſe for whom we are here 
Writing. 

It is plain, by Experience, that all Bodies be- 
ing once put into Motion, purſue their Way in 
one and the ſame Right Line, if they do not meet 
with any Obſtruction, nor are turn'd out of their 
Vay by another Power; ſo that whatever is mo- 
ved circularly, as in Tab. XXII. Fg. 1. the Stone 
A in the Sling S A, being let looſe, will purſue 
its Way according to the ſtrait Line AF, which 
touches the Curve AH D E. 

Now it has been proved by Obſervations, yea 
and admitted too, without any Diſpute, by the 


moſt, if not all the modern great Aſtronomers, 


tha: 
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that the heavenly Bodies, as A, (Tab. XXII. 
Fig. 5.) Which they call the Planets, move about 
the Sun 8, in a Curve Line A H D Z, which is 
not circular, but what the Mathematicians call 
an Ellipſis, at leaſt comes very near to it. | 

And again it is plain, by what has been ſaid, 
that a Planet being in any Point, ſuch as A G, 
Cc. of this Ellipſis A E D Z, would purſue its 
Way according to the Right Lines AF, or GI, 
which touch the Ellipſis at A or G, and ſo would 
entirely forſake the ſaid Curve Figure, which it 
deſcribes, were it not that another Power did 
continually cauſe it to approach or incline to- 
wards the Sun 8, whoſe Force repreſents the Lines 
FG and H I, ſo that we ſee, that from the Courſe * 
of each Planet, a plain Proof may be brought, mY 
that there 1s an active Force that attracts it every ö 
Moment to the Sun S. 4 

Laſtly, Experience teaches us, that the ſame Fly 
Power of Inclination obtains not only in the 1 
Re Planets that move about the Sun, (Tab. 
XXII. Eg. 1, and 2.) with reſpe& to the ſaid 
Sun, but likewiſe in their Satellites; for Inſtance, 
in thoſe of Jupiter F, and Saturn H, in relation 
to the ſame Planets, fince theſe are commonly 

attracted to their primary Planets, after the ſame 
Manner as thoſe Planets are attracted to the Sun, oy | 
2 exert a Motion by their Gravity towards the Wh 
ame. 


Wt 
SECT. X. and XI. A ſtrong Proof that the Heavenly (oY 
Bodies gravitate towards each other, and Convitti- 

Etons from thence. 


Bur beſides all this, I muſt not paſs by a re- 
markable Obſervation related by Mr. Miſton, 
Prælect. Phyſ. p. 289. who ſhews experimentally, 
that beſides this Gravitation or Attraction be- Ws: 

* tween Wa 
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tween the Planets and the Sun, and between the 
Satellites and their Primary Planets, there may be 
viſibly diſcover'd the like Attraction between one 
Planet and the Satellites of another. Theſe are 
his Words, fo far as they relate to this Matter. 

For as Saturn H (Tab. XXII. Fig. 1, and 2.) re- 
mained ſome Tears ago a long Time about its Conjunctłi- 
on with Jupiter F, (that is, when Saturn and Ju- 
piter are at the neareſt to each other, and we fee from 
the Sun 8, Saturn at V, and Jupiter at F, in, or 
almoſt, in a ſtrait Line) and conſequently is muſt ne- 
ceſſarily follow, that Saturn, by reaſon of the Grgat- 
neſs of its Body, and its Nearneſs to Jupiter, & it 
is by both theſe that the Force of Attractio re- 
gulated according to Mr. Ihiſton) muſt occafion ſome 
remarkable and viſible Effects in the Satellites of Jupi- 
ter, if that Planet with its Satellites be attracted to 
Saturn; ſo the Matter is really ; and the Satellites of 
Jupiter do change their uſual Courſe in this Nearneſs 
cf Saturn, agreeable to the ſaid Law of Attraction. 
So that even the ſo juſtly eſteemed Aſtronomer, 
Mr. Flamftead, who would not at firſt allow of 
this Attraction in the Heavenly Bodies, after ha- 
ving made the moſt accurate Calculations, did 
frankly confeſs, that this Law does likewiſe ob- 
rain among them in full Perfection. 

Now let any one who hitherto has doubted of 
God's directing Power in the World, judge from 
theſe Experiments, whether there be not a won- 
derful Force acting upon theſe vaſt Globes (whoſe 
Magnitudes are not wont to be meaſured by Feet, 
Fathoms or Miles, but by whole Diameters of 
the Earth; and whereof one, namely Jupiter, is 
equal to 8000 Globes of the Earth) which Power 
ſo violently protrudes thoſe Bodies without any 
Inſtruments, that no Cannon Bullet can be com- 
pared to the Swiftneſs of their Motion; and 


at the ſame time does ſo direct the manner of 
| theſe 
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theſe violent Motions likewiſe, without uſing any 
viſible Means, that they are obliged (in ſpight of 
the unconceivably ſtrong Efforts, which they in- 
ceſſantly make, to fly out of their Orbits) to obey 
the preſcribed Laws of Attraction or Gravitation 


towards each other in every the ſmalleſt Point of 


their Way ; and thereby to determine their Moti- 
on within ſuch narrow Bounds, even ſo far, that 
theſe Planets at a greater Proximity to each other, 
do, by the ſame Laws, continually depart farther 
from each other, and do render an Obedience 
thereto according to the moſt exact Rules. 
Finally, After all this, let the unhappy Atheiſt 
conſider, ſince all theſe Heavenly Bodies are driven 
or attracted with ſo dreadful a Force towards 
each other, whether it happens without Wiſdom, 
that they having for ſo many Ages moved accord- 
ing to theſe Laws, have not at ſome time or 
another fallen foul or ſtruck againſt each other in 
ſuch a manner, as to burſt in a thouſand Pieces; 
the rather, becauſe even ſome of the principal Ma- 
themat icians maintain, that it is poſſible that not- 
withſtanding the regular Motions aſcribed to the 
Comets, they may yet run againſt the Globe of 
the Earth, and ſo produce a Percuſſion between 
two ſuch ſwiftly moving Bodies, which no Body 
can think upon but with Terror: But of this laſt 
ſort of Heavenly Bodies, ſince we know ſo little 
of *em, excepting what is liable to Diſputes, we 
ſhall make no farther mention here. This is cer- 
rain, that unleſs an Atheiſt does abſolutely deny 


his own Principles, and allows that an uncon- 


ceivable Wiſdom and Power, working without viſi- 
ble Means, has place in the World, he will live in 
a continual Fear, that the like Misfortune may be- 
fal the Earth upon which he dwells: For that 
theſe Laws according to which ſuch great Bodies, 
none excepted, do continually endeavour to ap- 

proach 
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proach each other, can be aſcribed to any other 
Cauſes than merely to the Will of the ſupream Di- 
rector, does not ſeem to me to have ever yet been 
proved by any Body. 


Secr, XII. The Operations of Gravity in Bullets 
| and Bombs. 2 


NEIT HHR Time nor Place will permit us to 
produce here any more of all thoſe Aguments from 
Mechanicks or the Science of Motion, by which we 
could plainly prove a Directing Wiſdom ; fince all 
the Motions of Bodies running againſt, or a- 
mong each other, even to the very Smalleſt, are 
found to obſerve certain Laws, which could not 
proceed but only from an Underſtanding and Pow- 
erful Being, ſince they are regulated according to 
Reaſon and Judgment. 

The aforementioned Gravity ſeems alone to 
give ſufficient Proofs thereof in thoſe Things 
which are every where obſerved among us upon 
the Superficies of the Earth. 

And for greater Confirmation, what is there in 
the World more Untractable, more Ungoverna- 
ble, than the Motion of the Parts of Gunpowder 
when 'tis ſet on Fire? And who could have ima- 
gined that thoſe Motions in the diſcharging of Bul- 
lets from Guns, and toſſing of Bombs from Mor- 
tars, do always obſerve the Laws of Gravity pre- 
{cribed to them in their dreadful Force and Swift- 
neſs, with ſo much Accuracy and Niceneſs, as 
to become on that very account the Objects of 
the Mathematicks? And yet we ſee that they 
don't move one Point forwards without continu- 
ally obeying the ſame in their ſo ſwift a Courſe. 
And this Experience is even proper from whence 
to form fixed Rules in Gunnery and Bombarding, 
whereby Bodies protruded with ſo unexpreſſible 

| a Force, 
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a Force, ina Courſe ſo fwift, as hardly to be re- 
ſtrained by any Powers, can be ſo exactly deter- 
mined and regulated by the Deſign of Men, who 
have ſtudied the Laws to which they are ſubject, 
as to be made to fall upon, or ſtrike any particu- 


lar Place, provided the ſame be within their 
Reach. 


Sxtc Tr. XIII. The Operations of Gravity in the Cate- 
naria, or Chain-Curye. 


Wr could here produce numberleſs Caſes in 
which it may be proved, that not only thoſe pro- 
digious flying Globes, ſuch as Cannon-Bullets and 
Bombs, of which we have already ſpoken, but 

-likewiſe thouſands of Miilions of others, and of 
the ſmalleſt Bodies, do deſcribe Geometrical Curve 
Lines, wherein the Property of the Line, accor- 
ding to all the Laws of Mathematicks, is pre- | 
ſerved in all its Points. Thus there run many 
thouſands of Water -Particles out of the ſpouting lis 
Pipe of a Fountain, and not one of *em ſhall 1 
tranſgreſs the Line which the Mathematician can * 
ſhew that it ought to deſcribe in thoſe Circum- 1404 
ſtances. What Honourdid that great Mathema- "of 
tician Leibnitz acquire, by ſhewing that he had 'KY 
attain'd to a perfect Knowledge of the Curve- 1, 
Line, ACB, Tab. XXIV. Fig 3. which is pro- HY 
duced by the Gravity of the Parts of a Chain or \ i 
Rope, faſten'd to two Nails, A B? And how "i 

much Eſteem and Credit has it given v0 Dr. Gre- {f 

gory, to have been the firſt Diſcoverer of ſome new 
Properties of the ſame 2 How many Mathema- 
ticians have in vain turned all the Powers of their 
Mind towards theſe Diſcoveries, who notwith- 
ſtanding that they ſufficiently knew the Proper- 
ties of Gravity, which was the only true Cauſe 
thereof; yet are forced to own, that they were 


unable 
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unable to deſcribe rightly upon Paper the Catena- 
7ia or Chain-Line, for ſo the aboveſaid Curve is 
named ? And who can contemplate without A- 
ſtoniſhment, how nimbly the ignorant Parts of 
which this little Chain conſiſts, do diſpoſe them- 
ſelves by their Gravity into that Order, which is 
requiſite to produce the ſame? And thus we 
might give many more Examples of the fame 
Nature. 


Scr. XIV. There can be no ignorant neceſſary 
Firſt Cauſe deduced from a Series of ignorant Cauſes 
operating together. 5 


IKNO w very well, that thoſe who ſet them- 
ſelves as much as poſſible againſt a Knowledge of 
God reſulting from the Creatures, will anſwer, 
that theſe Laws of Nature, according to which 
all theſe Things happen, and this Diſpoſition of 
the Parts of the Catenaria, this Motion of Foun- 
tain-Water in its Courſe and Line, this Dire- 
ction of Bullets and Bombs in their Flight, are 
always neceſſary, and that it would be impoſſible 
it ſhould happen otherwiſe; and this they main- 
tain to be the Reaſon that thoſe Mathematicians, 
who argue juſtly, can draw Concluſions agreeing 
with the Premiſes. 

For Inſtance, it is known that there is a Law 
in Nature, that in caſe two Powers do equally 
act upon a Body A (Tab. XXIV. Fig. 4.) of which 
one acting in the Direction AK, and the other 
according to AL, would move the ſame Body: 
As the one or the other is more or leſs violent, 
that Body will be moved according to different 
Lines AD, AE, or AG, which are found and 
determined by drawing a Diagonal Line in the 
Parallelogram ABEF, AHGC, the Sides of 
which conſiſt of the Lines along which the _ 

woul 
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would be moved by each particular Power in the 
ſame Time, as here A B and A F, or AH and 
A C; from whence it then follows, that if in a 
Minute, or more or leſs Time, the Body A ſhould 
be moved by one Power from A towards C, and 
by another Power from A to B; that the ſame 
Body A, by the Action of theſe two Powers, 
would equally in one Minute be driven, accord- 
ing the Line AP, the Length A D, which is the 
Diagonal of the Parallelogram AB CD. 

But in caſe the firſt Power could move the ſame 
not from A to C, but to F, in one Minute; and 
the Second Power remained the ſame, it might 
deſcribe the Line A E in a Minute: In the like 
manner alſo for the ſame Reaſon, if the Second 
Power that protrudes it towards A L, were 
greater, and could carry the Body in a Minute 
from A to H, if the Firſt remained unchangeable 
according to A C, by both the Powers together, 
the Body A might in one Minute run the Space 
from A to G along the Line A G. 

From which Principles Sir Iſaac Newton has 
ſhewn briefly in his Princip. Philoſ. p. 14. and 
Mr. Varignon more largely in his Nouvelle Mecha- 
nique, that all the Laws of Motion, and the Rules 
of Mechanics do neceſſarily low, and have given 
Inſtances thereof in all the Mechanical Powers. 

It is likewife known, that the Flight-Line of a 
Bullet diſcharged from a Cannon, (Tab. XXIV. 
Fig. 5. A DEF O) is determined merely by this 
Law of Nature ; foraſmuch as there are every 
where two Powers acting upon it, viz. one, 
which being produced by the Force of Gun- 
powder, does continually impel it from A to K ; 
and another, that of Gravity, which cauſes it to 
deſcend continually by the Lines AB, DL, E M, 
Oc. which ace at Right Angles with the Horizon. 


SECT. 
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SEC 7. XV. The Firſt Motion proves a God ; FT 


does alſo the Continuation and Communication 


of Motion. 


S1xcx the Philoſophers, whom we are endea- 
vouring to convince, are wont to enquire into, 
and to prove the immediate Cauſes of all Things 
from their Effects or Operations only, why do 
they not more ſeriouſly endeavour to aſcend to 
the firſt Cauſe of all Things? They find that the 
moſt, if not all the Appearances in Nature that 
have been hitherto known, are cauſed and brought 
about by Motions ; whether we may call them 
Protruſions, or (with ſome other great Men of 
the preſent Age) Attractions or Repulfions ; they 
enquire what Laws of Motions muſt follow from 
either Percuſſions or Attractions. Now let them 
extend their Studies to the Cauſe that firſt pro- 
duced theſe Motions, and immediately the Power 
of a Deity will appear to them from Mathema- 
tical Concluſions, eſpecially if they will pleaſe to 
reflect upon what Experience has taught them and 
all Mankind; namely, 

I. That a Body may be put into Motion, and 
may likewiſe be at Reſt, or ceaſe from Motion; 
and that in both thoſe Caſes it will remain a 
compleat Body, and preſerve its Exiſtence. 

II. It follows from thence, that Motion does 
not belong to the Being of a Body. 


III. Whereupon it may be here obſerved, that 


the famous Sir Iſaac Newton, and the Commenta- 
tor upon his Arguments and Demonſtrations, Mr. 
Whiſton in his Prælect. Phyſ. Defin. I. p. 25. (we 
Inftance in both theſe Gentlemen, becauſe no 
Body will diſpute them the Title of very great 
Mathematicians) have rightly deſcribed or defined 

| a Body 


rr 
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a Body to be an extended and ſolid Subſtance, 
not only indifferent to Motion and Reſt, but like- 
wiſe without any Power in itſelf, and ſimply Pal- 
live (Subſtantia Iners & Paſſiva) of which Mr. Ma- 
riotte gives a Proof by ſeveral Experiments, in the 
Fifth Propoſition of his Treatiſe about Percuſſion, p. 31. 
ſhewing, that how much more ſolid a Body is, 
that is to ſay, how much more of Corporeal 
Matter it contains within the ſame Space, ſo 
much greater is the Reſiſtance which it makes 
- againſt Motion. | 
IV. So that from all this it is eaſie to concli de, 
that no ſuch Thing as a Body can be the firſt 


Cauſe of thoſe Motions, which neverthelcſs we 


find ro obtain among Bodies. 

What can then tollow, ſave only that the firſt 
Cauſe thereof mult be Incorporeal, and even won- 
derful and unconceivable in his Operations, for- 


aſmuch as not being a Body himſelf, he is able 


to move all Bodies. 


Who is likewiſe the firſt Cauſe of every Thing 


that happens in the World, in which every Thing 
is performed by Motion ; who is a Caule work- 
ing freely, and according to his own good Plea- 
ſure, without any Neceſlity ; becauſe, tho' Mo- 
tion cannot be made without a Body, yet tho' a 
Body exiſt, it cannot be proved by any Conſe- 
quence that it muſt neceſſarily move; ſo that if 
it be endowed with Motion, the ſame muſt be 


deduced from à Cauſe operating without any 


Neceſſity. | 
Now this Cauſe muſt be infinitely Powerful, to 


be able to frame an Edifice of ſo vaſt an Extent. 
as the Univerſe is, and to move ſuch mighty Bo- 


dies as the Planets with ſo great a Velocity, as has 


been ſhewn above ; he muſt likewiſe be infinitely | 


Wiſe, ſince he is able to direct the Motions of 
Vo I. III. KKK number.eſs 
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numberleſs great and ſmall Bodies to ſuch glori- 
ous Purpoſes. This I think no Body who under- 
ſtands what has been already ſaid can deny with 
more Reaſon than he can ſtifly maintain, that a 
Ship can fail without a Rudder; that a Watch 
can ſhew the Hour without a Hand; that a Bell 
can ſound without a Clapper, and ſo of many 
other Machines, that they are made without any 
Deſign. Now in all Matters where we can diſ- 
cover a determinate End and Purpoſe, it muſt be 
confeſled, that a wiſe and underſtanding Being 1s 
concerned in the framing of them, ſince nothing 
that has no Knowledge can propoſe any End to 
itſelf. Finally, this Cauſe muſt be infinitely good, 
ſince by ſuch Motion it imparts Life and Breath 
to 2 Animals, and beſtows numberleſs other Be- 
nefits. 
Beſides all this, ſince it is here ſuppoſed that 
we have to do not only with a Sceptical Philoſo- 
pher, but likewiſe with a Mathematician too, and 
who conſequently, in order to ſupport the prece- 
ding Objections, thinks himſelf capable to ſhew 
how the Laws of Motion may by a perfect Ne- 
ceſſity be deduced from each other without any 
Divine Dire&ion or Original ; we intreat this 
Diſputer, that he would only recolle& the firſt 
Axiom, without which all Mathematical Argu- 
mentations would be in vain, and which there- 
fore Mr. Mhiſton terms the moſt Fundamental of 
all, in his Prælect. Phyſ. Mathem. Axiom the 1. p. 41, 
and which likewiſe Wallis in his. Mechan.cap. 1.Prop. 
11,12. Huygens, Newton, Keil and Mariotte, (the 
jaſt of whom has endeavoured to render the ſame 
more plain by a particular Experiment) and many 
others have laid down for the Foundation of Me- 
Chanics ; it is briefly this: | 


4 
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A Body being once at Reſt, or in Motion, ceaſes not 
from that Reſt, or from being moved in a Right Line 
with the ſame Force, and without any Ae or 
Diminution thereof; unleſs another Force acting upon 
it produces a Change therein. 

This 1s allowed by every one, when a Body 
is at Reſt ; but when in Motion, 'tis doubted by 
many unexperienced Perſons : But ſince our Phi- 
loſopher is ſuppoſed to underſtand Mechanics, 
he muſt be likewiſe convinced of the Truth of 
this Lawof Nature, ſince a great Number of Ex- 
periments have been made in Machines to con- 
firm the ſame, by which this Law is with ſuffic i- 
ent Certainty proved a Poſteriori, And it will 
plainly appear to him whom we ſuppoſe to have 
read the Writings of great Men, what Pains they 
have taken in ſeeking after a ſatisfaory Cauſe of 
this wonderful Phenomenon, Which will therefore 
be unneceſſary to mention here; and that ſome of 
em have aſſerted in expreſs Words, that the Al- 
mighty Go is the only Cauſe thereof, Sec Keil's 
Introduct. p. 118. 

And if he till retains his Doubts, let him con- 
ſider the following Law of Nature, according to 
which ithas becn allowed and experienced by every 
one; That the Motions, and all their Differences and 
Changes in all Bodies are greater and ſmaller in Pro- 
portion, as the Powers which impreſs the ſame on 
thoſe Bodies are greater or ſmaller. According to this 
known Argument, that all Effects are proportion- 
able to their adequate Cauſes : See Wallis Me- 
chan. cap. 1. Prop. 7. So that it one ccrtain Force 
cauſes one Motion, the ſame being doubled, will 
cauſe a double Motion, a triple Force, a triple 
Motion, and ſo on. 

And let him ſuppoſe, that if a Man in the be- 
Fenn of the World, or four or five hundred 

ears ago, had laid a little round Marble upon a 
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Table, and to put the ſame in Motion, had given 
it a Fillip with his Finger; the ſaid Marble, ac- 
cording, to the above-mention'd Law of Nature, 
would (if no other Force had oppos'd its Moti- 
on) have moved to this very Minute with "the 


"ſame Velocity in a Right-Line, and without cea- 


ſing, would have continued to run in the ſame 
Line ſuch a Length, as no Man could determine 
the end of. 

He knows that this is no vain Notion, but, 
as we have fully ſhewn before, a Law of Nature 
really obtaining in moved Bodies, confirmed by 
very many Experiments, and upon which almoſt 
the whole Science of Mechanics and Percuſſions, 
particularly the Properties of accelerated and retar- 
ded Motion are tounded ; Examples of which may 
be met with in the Demonſtrations of the tuo 
firſt Propoſitions of the Mechanics of Dr. Wallis. 

And let him farther conſider with himſelf, it no 
Divine and Incomprehenſible Power had place 
herein, which cauſed the Continuation of this 
Motion, and which obliged all Bodies continu- 
ally to obſerve a Law, that otherwiſe was neither 
to be believed nor underſiood ; whether he could 
imagine that the ſmall and contemptible Force 


communicated by the Fillip of a Finger, could 


be the adequate Cauſe of ſuch a Motion, by 
which this little Body can exceed in its Courſe all 
the Bounds that he or any Man living is capable 
of preſcribing to it, without any loſs of its Force 
and Velocity ; and whether any one beſides him- 
ſelf would ſay, that this fo great an Effect can be 
accounted proportionable to ſo mean a Cauſe as 
the Fillip of a Finger; and if this does not ſatif- 
fie him, if he be a Mathematician, he muſt know, 
firſt, that no Body can be ſo ſmall, or move with 
ſo little Force, but that ſtriking againſt another, 
(which is at Reſt, and has no Obſtruction) how 

| great 
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great ſoever this laſt may be, it will move it, and 
cauſe it to run forwards in a ſtrait Line, ſo that 
both of 'em will proceed with equal Swiftneſs; 
tho' ſuch Swiftneſs will be ſmaller than that 
which the firſt moved Body was endowed with 
alone. (See beſides, concerning this Matter, Mul- 
lis his Mechanics, Ch. XI. in the Scholium, Sect. II.) 

So that from hence it follows, that when a lit- 
tle Body, not ſo big as a Marble, but ſo ſmall 
even as the fineſt Grain of Sand, bciag protruded 
by the Fillip of a Finger, runs or ſtrikes againſt 
- another Body, which we will ſuppoſe to be as big 
as the whole Globe of the Earth, or if you will, 
thouſands of times yet bigger (provided that nei- 
ther of 'em be Elaſtical, and conſequently re- 
bound from each other) this great Body will not 
only be protruded together with ſuch a Grain of 
Sand according toa Right Line ; but, unleſs ſome 
oppoſing Force or Obſtacle do intervene, and hin- 
der the aforeſaid Motion, the great Body, as 
well as the little Grain of Sand, will by the Force 
of this Fillip, continue to be moved according to 
the ſaid Line inceſſantly ; and if they were to meet 
in their Way with a hundred thouſand of other 
Bodies, and each of them were a Million of times 
bigger than the Earth, they would carry them ail 
along with *em in Conſequence of this ſmall Force, 
2 any ones being able to determine how 
ar. 

Now that this, how wonderful ſocver it ap- 
pears, is certainly true, no Mathematician can 
deny; but let this Sceptical Philoſopher, who 
hopes by the neceſſary Deductions of one Law of 
Nature from another, to elude the Providence and 
Intervention of a God; I ſay, let him ſhew us 
from his Principles, whether he can any ways 
comprehend, not that ſuch a thing actually hap- 


pens (for this Mathematics will teach him) but 
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how, and after what manner this Force of a lit- 


tle Grain ot Sand ſo moved does act; lo that any 
Percuſſion thereof does not only drive ſuch un- 
conceivable great Bodies with any Force, but 
likewiſe can continue the Motion of them with- 
out ceaſing for thouſands of Ages: And it has 
been long a Queſtion in Phyſicks, How the Motion 
of one Body is communicated or transferr d to another? 
Which as far as I know, has never yet been rightly 
anſwered by any. 

Then in caſe he could make no other Reply there- 
to, than that both the Communication and Continu- 
ation of Motion, is ſomething which indeed he 
ſees daily happening, and in the ſame Caſes; but 
that yet the moſt internal Eflence of Motion is 
not ſo well known to him, as that he ſhould be 
able to ſay, after what manner it paſſes from one 
Body to another; and notwithſtanding what 1s 
accounted the viſible Cauſe (as the Fillip, which 
in this Inſtance produced ſuch a Motion in the 
Sand) has long ceaſed to exiſt ; yet the Effect may 
laſt not only in its Form or Being, but likewiſe in 
the {ame Force, ſuch a Numbef of Years, as no 
Man is able to determine ; for to ſhew the Great- 
neſs thereof, it is well known to thoſe that un- 
derſtand Mathematicks, that according to this 
Law, a fix and thirty Pounder being protruded 
out of a Cannon by the Force of the Gunpowder 
inflamed, would continue its Motion with the 
ſame Strength and Swiftneſs for thouſands of 
Years, unleſs hinder'd by ſome other Force, not- 
withſtanding that the Flame of the Gunpowder 
had ceaſed long before : Will he not then, even 
by this his own,gAnſwer, be compelled to ac- 
knowledge, that here, as before in the Motion of 
the Body itſelf, there is likewiſe an incomprehen- 
ſible Power operating in the Communication and 
Continuation thereof ? 
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Stcr. XV. The Reaſons produced by ſome for the 
Continuation of Motion, ſeems too weak. 


I K now very well, that ſome great Mathe- 
maticians, who even confeſs that they can ſhew 
no Cauſe of this laſt Phænomenon of Divine 
Power, which maintains every Thing in its Exi- 
ſtence,and by Conſequence likewiſe this Motion of 
a Bullet in its Continuation, to illuſtrate the matter, 
affirm, that a Bullet being once put into Motion 
will always remain ſo; juſt as a ſquare and a 
globular Body will always retain the ſame Fi- 
gure : but I hope I ſhall be excuſed by them, if 
notwithſtanding all the Eſteem which I have tor 
their Learning, I here add, that this Compariſon, 
tho' produced with the beſt Deſign, which is to 
acknowledge Godfor the Caufe, ſeems to me ſome- 
what too weak, and not ſufficiently analogous 
and proper: Since, Firſt, tho' a Body being once 
turned from a, Square into a Globular Figure, 
tho* it remains of itſeif Globular, yet the laſting 
Operation of the Globular Force does entirely 
ceaſe: Whereas on the contrary, a Body that was 
once Still, and at Reſt, being put into Motion, 
the laſting Operation of ſuch moving Force will 
fully remain. Secondly, Since a Body cannot move 
of itſelf, being according to the Deſcription of 
thoſe Gentlemen, a fuggiſh Lump of Matter, and 
all Motion ſeems to require a Force which con- 
tinually produces it ; foraſmuch as we ſee ſuch 
dreadful Strengthand Violence exerted by a Body 
once moved (as for Inſtance, by a Bullet ſhot our 
of a Cannon) which whilſt it remained motion- 
leſs, could not exert the leaſt Force : So it ſeems 
to be a neceſſary Conſequence, that a Body that 
has continued already a thouſand Years in Mot.- 
on, ſhould not retain the ſame Motion for a 

K Kk 4 thouſand 


918 The Religious Philoſopher. 


thouſand Years following, without a Power act- 
| ing upon it, and producing farther Motion; where- MF | 
as in order to retain a Circular Figure, there ſeeme 1 
no farther Force to be neceſſary, than that a Body AJ | 
ſhould at firſt aſſume ſuch a Figure. et 
Nor is this oppoſed by any Mechanical Experi- 
ments or Rules; by which it plainly appears, that 
one Body running againſt, and ſtriking upon ano YF 
ther, which other is at Reſt, both of em wil! 
1 continue moving with equal Swiftneſs in a Right | 
| Line, till ſome other Power ſhall cauſe a change 
therein; but it is not maintained nor demonſtra- 
ted, that with the Continuation of this Motion, 
'« the Power that protruded the Body, does not re- 
| main conſtantly acting. 
Now whichſoever of theſe be true, it is ſure 
| enough; 1. That this Communication and Con- 
tinuation of Motion are both obſcure and entire- 
ly unconceivable, as to the manner of their Pro- 
duction. 2. That they are the Foundation of 
every Thing we are taught in Mechanics, and of 
all that happens in the World; inſomuch, that 
nothing can ſcarce appear plain either in Mecha- 


nics or Phyſics, to ſuch who have not inquired 
into the Laws thereof. 


— — — — 


Sect. XVI. GOD ad, Reaſonably, Incomprehen- 
fibly, and according to his own good Pleaſure. 


I Leave it now tothe Judgment of an Atheiſt 
himſelf, whether he muſt not confeſs and allow ; 
TI. That there is a Power acting in Nature after 
a manner not to be comprehended by him, tho' 
the Effects are obvious to every one. 

II. Whether all Things are not brought about 
in the ſuppoſed Caſes by meer natural and igno- 


rant Bodies, according to the moſt regular Me- 
thods of Mathematicks. 
III. And 
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III. And conſequently, whether there does not 
then appear a Power in this Univerſe, which acts 
not only Incomprehenſibiy, but likewiſe Rational- 
ly, that is to ſay, according to Laws reducible 
ro right Reaſon, or otherwiſe, in ſhorter Words, 
whether he cannot diſcover a God in all theſe 
Things ; who to the end that he may be found 
not only by thoſe that ſeek him in his Works, 
but likewiſe by ſceptical and irreligious Philoſo- 
phers too, has impreſſed clear and manifeſt To- 
kens of his Incomprehenſibility, and conſequent- 
ly of his Greatneſs upon the Origin of Phyſics, 
and the very Laws of Nature; to the end that 
an Inquirer into the Knowledge of Nature, how 
diligent and penetrating ſoever he may be in ma- 
ny Matters, yet if he be careleſs in this one great 
Point, may, before he proceeds any farther, be 
armed againſt this Temptation that has cauſed ſo 


many to wander and depart from true Knowledge 


and Wiſdom ; foraſmuch, as becauſe they obſerv- 
ed the Neceſſity of Mathematical Conſequences, 
and likewiſe that natural Things do always really 
adapt themſelves to the ſame, they therefore be- 
gan to imagine, that all Things come to paſs by 
a blind. Fatality; but if they had ſeriouſly and 
properly attended at the Beginning to the firſt and 
earlieſt Laws of Nature, they would have been 
convinced of the contrary : For let 'em tell us, 
as great Mathematicians as they pretend to be, 
from what Conſequence it can be neceſſarily de- 
duced, that there muſt ever have been any Moti- 
on in the Univerſe; and why it might not as 
well have remained without any Action, and 
without any Changes, entirely quiet and at reſt ? 
And again, on the contrary, what Neceſſity there 
is that all Motion ſhould not be fo dreadf.1!y 
ſwift and diſorderly, that every Thing ſhould be 
thereby deſtroyed and contounded ? 


Can 
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Can any Body likewiſe deduce theſe Principles 
from any Laws of Neceſſity, that is to ſay, from 
Laws that cannot be exerted otherwiſe, nor other- 
wiſe underſtood ? And yet this juſt Diſpoſition of 
Motion is the very firſt Principle of all that is 
delightful, of all that is neceſſary, and of all that 
is wonderful in the World. | 


Srcr. XVII. Other Reaſons againſt the Neceſſity of 
Natural Laws. 


Ox might alledge many Things to prove 
this; as for Inſtance, ſince all Bodies running or 


ſtriking againſt one another (tho* they be hard or 


ſofr, provided they be not Elaſtical) do either to- 
tally or partially loſe their Motion ; and falling 
upon an immoveable Obſtacle, ſuch as a Wall, 
and the like, remain perfectly ſtill without exert- 
ing any farther Force ; which Laws ate known 
to all the Mathematicians, and may be found in 
the firſt Propoſition of Percuſſion by Wallis and Ma- 
riotte, p. 88. What Neceſlity is there that has pre- 
vented the Motion, whereby every Inſtant ſo 
many Millions of Bodies throughout the Univerſe 
ſtrike againſt each other, from ceaſing either to · 
tally, or in a great meaſure, in ſo many thou- 
ſand Years ? If it ſhould be ſaid that it continues, 
and is maintained, becauſe the moſt and even the 
very hardeſt Bodies are endowed with an Elaſtic 


Force, by which a new Motion is communicated 


to other Bodies ſtriking againſt them, as we find 
it true in ſeveral Caſes ; yet this farther Queſtion 
ſill remains; What Neceſſity can the beſt Mathe- 
matician ſhew for Bodies being endowed with 
any ſuch Elaſticity ; eſpecially fince it appears, 
that there are ſo many Bodies that have no ſuch 
Faculty in them, and conſequently that it does 
not reſult from the Nature of Bodies? If it be 


ſuppoſed 
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ſuppoſed that this is bröught to paſs by what 
they call a Subtile Matter, (not to examine now 
whether ſuch a Matter be capable to produce 
this Force, and even tho' we ſhould grant it,) ver 
it is nevertheleſs plain, that if the foregoing Ef- 
fe&, or the Elaſticity be a neceſſary Quality, the 
Ciiiſe that is alledged thereof, muſt likewiſe be 
neceſſary. 

Now it is needleſs to ſhew, that the greateſt 
Philoſophers are not able to deduce this Motion 
of ſuch fine Matter, as neccflarily reſulting from 
the Nature of Bodies themſelves, (which are en- 
tirely unactive) or from any thing beſides. 

oreover, fince ſuch a Body being driven 
againſt any Obſtacle, which it cannot remove by 
its own Force, does preſently loſe that Force, 
together with its own Motion, what Neceſſity is 
there, that it ſhould happen otherwiſe in the on- 
ly Caſe of Gravity? So that when a Body, falling 
own upon another Body that ſtops it, ſtrikes 
againſt the ſame ; it ceaſes indeed to move any 
longer, but yet does by no means loſe its Force, 
but oftentimes proceeds to preſs with ſo much Vi- 
olence, according to the ſame Right Line or Di- 
re&ion, that we ſee thereby great Bulwarks, Walls, 
and the like, overturned thereby; and tho' asma- 
ny Cauſes thereof ſhould be alledged, as there 
are particular Hypotheſes, who can prove, that 
the ſaid Cauſes do neceſſarily reſult from the Na- 
ture of Bodies? 

So that if indeed we could continually and pro- 
perly trace them back from Cauſe to Cauſe, we 
ſhould unqueſtionably find, that the firſt, which 
is the Spring of all the reſt, acts without any Ne- 
ceſſity, both as to the Things themſelves, as alſo 
to the Manner thereof. 

For which Reaſon, the Wiſdom that appears 
in theſe Operations, and the Power being joined 
together, 
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together, we need not ſearch any farther for a 
Great, Glorious, and Adorable God ; who, to 
the end that all Men might be convinced that 
the true Original of all Things which happen in 
Nature, is only to be deduced from his infinite 
Perfe&ions, has depoſited, and does {till preſerve 
the undeniable Proofs thereof, in the firſt Natural 


Principles of all Things. 


SET. XVIII. The Proof of a God from the Moti- 
ons of the Particles of Light. 


Bur to turn into the Way again from this Di- 
greſſion, which yet was, in ſome manner, neceſ- 
{ary to convince ſome unhappy Mathematicians, 
not ſo much of their prepoſterous Ways, as of 
their Neglect and Omiſſion in juſtly ' reaſoning 
about the firſt Cauſe of all Things ; let us then 
paſs on to other Matters, and produce one Proof, 
(which will appear undeniable to all Perſons,) of 
a God directing every thing even to the ſmalleſt 
Particles and Atoms, as we ſhall ſhew from the 
Motion of the ſame. | 

How many Millions of Millions of the Parti- 
cles of Light do iſſue, in one Inſtant, from the 
Flame of a Candle? How much, yea, how un- 
conceivably ſwifter are they than a Cannon-Bul- 
let? Concerning which the Reader may conſult 
the XXIV and XXV Contemplations ; and if we 
would ſee how exactly they obey the Rules pre- 
ſcribed to them, in all their Number and Velo- 
City, let us ſuppoſe the Flame of a Candle at 
AB (Tab. XXIV. Fig. 6.) and hold with one 
Hand a common Spectacle-Glaſs at GL, at a 
pretty good Diſtance from the Candle, and with 
the other Hand a white Paper at f h, juſt behind 
the Glaſs, which being carried backwards to ed, 
you will meet with a Place, as ab, where you wo 

ee 


The Religious Philoſopher. 923 
ſce the Light which at firſt appear'd confuſedly 
upon F h, repreſenting perfectly and diſtinctly the 
Flame of a Candle inverted, 

Now we know that this exact inverted Picture 
at ab, is occaſioned no otherwiſe than that the 
Rays coming from the Point A, and making the 
Cone A GL, after having paſſed through the 
Glaſs GL, are all collected at the Point a, as thoſe 
from the Point B at &, from C at c, and ſo thoſe 
that come from all the Points of the Flame are 
all collected in ſo many Points upon the Paper at 
a b, and there croſs each other ; for which Rea- 
{on the Pictures or Images, at fh and de, remain 
wholly confuſed ; becauſe the Rays coming from 
a Point of the Candle, as A, upon that Place, do 
fill a large Space, and are mixed with one ano- 
ther, as has been ſhewn before. 3 

This being done, and the Courſe of the Light 
underſtood, let any Man whatever caſt his Eyes 
upon this Figure, and obſerve in what a vaſt 
Number the Particles of Light run, and ate 
mingled with each other, juſt before the Glaſs ; ſo 
that all the Conesof Rays GAL, GBL, GCL, 
and others that have their Tops or Vertices in each 
Point of the Flame, as A, B, C, Cc. (of which 
there are but three repreſented here, tho' they be 
numberleſs) do compole a confuſed Heap of an 
unconceivable Number of Particles of Light, at 
mn, before they come from the Flame upon the 
Glaſs; which Particles run an infinite Number of 
Ways obliquely and tranſverſly among one ano- 
ther, as they fly towards the Glaſs: Let him 
likewiſe farther conſider, how many thouſands of 
Percuſſions will happen in that Piace among the 
ſaid Particles of Light flowing with ſuch an ama- 
zing Swiftneſs, and how many of 'em ſeem there- 
by to be driven out of their Way : In a word, let 
the greateſt Philoſopher tell us, whether this Mo- 


tion 
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tion of the Particles of Light, among each other 
can ſeem to him like to produce any thing but 
the greateſt Confuſion. 

Now if one ſhould endeavour to make an A- 
theiſt, who had never ſeen this Experiment, con- 
ceive all theſe Things, and if ſome Body ſhould 
tell him, that all the Rays proceeding from each 


Point of the Flame A, B, C, &c. tho' mix'd to- 


gether between m x and G L, having paſſed thro' 
the Glaſs GL, ſhould again be mingled at the 
other Side of the ſaid Glaſs, between GL and 
Fb; and notwithſtanding all this, be afterwards 
diſtinctly collected in juſt ſo many other Points, 
a, b, c, &c. in ſo exact an Order as to repreſent 
the Figure of the Flame A B (ſave only that it is 
inverted) in all its Circumſtances at a b, better 
than the beſt Painter in the World ; I ſay, if one 
ſhould tell him all this, would he not look upon 
it as the greateſt Impoſſibility ? But if now one 
ſhould conyince him, that the ſame is experimen- 
tally true, and that theſe many Millions of Par- 
ticles of Light, ſo ſwiftly moving among one anc- 
ther, do, without Delay, and after ſuch an amaz- 
ing Manner, ſubmit themſelves to this Law, as 
often as any one holds a Glaſs between the Can- 
dle AB, and the Paper ab, tho' they themſelves 
are not only entirely ignorant of any ſuch Law, 
but likewiſe of their own Motions and Croſſings ; 
let him ſeriouſly reflect, whether thoſe Principles 
upon which he founds his unhappy Philoſophy, 
can prove to his Satisfaction, that this does hap- 
pen without the Direction of an Omnipreſent 
Power, extending its Care over all Things, even 

the ſmalleſt of Bodies. | 
Let him conſider after all this, whether he 
cannot diſcover a God herein, who to the End 
that thoſe that deſpiſe and deny hinr ſhould re- 
main inxecuſable (at leaſt all ſuch as underſtand 
| 2 the 
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the Motions of Light) has been pleaſed that 
they ſhall never open their Eyes without meeting 
and receiving an irrefragable Proof of a Wonder- 
working Deity, which ſo dire&s and regulates 
the unconceivable Multitude of all the Rays of 
Light flowing from all Parts, and mingling among 
each other, and ſeeming capable of producing no- 
thing but an irretrievable Confuſion before the Pu- 
pil of his Eye, as it was before the aboye-men- 
tion'd Glaſs, I ſay, does ſo regulate them all, that 
they can ſerve for a diſtin& Sight to all Creatures. 


Scr. XIX. The Exiſtence of a God proved likewiſe 
from the Laws of Mechaniſm in general. 
1 | 


Mok O Es, all who underſtand Mechanics, 
or the Science of Motion, know that the ſame in 
its greateſt Extent, does conſiſt of nothing elſe 
than Conſequences that are deducible by Argu- 
mentation from ſome few natural Laws; and that 
Bodies wholly ignorant of what they are doing, 
obſerve the ſame in all Circumſtances with the 
utmoſt Exa&neſs, even ſo far, that before they 
depart from the ſame, they operate Things which 
to many Men that have not ſeen them, ſeem incre- 
dible ; and to thoſe that have ſeen them, won- 
derful; Numbers whereof are to be met with in 
the Books that go under the :Name of Natural 
Magic-Books, and Mathematical-Recreations : 
But ſince we don't write here only for Mathema- 
ticians, we ſhall not produce any Particulars there- 
of, but only ask thoſe who ſtill doubt, whether 


upon their reading a Book of any learned Au- 


thor, in which are contained the Principles of 
Mechanics, (for Inſtance, that of Stevin, Wallis, 
la Hire, and others, who have writ particularly 

upon that Subject) tho' ſuch a Book conſiſts of 
Paper, Ink, and other Materials, in which there 


18 
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is neither Senſe nor Knowledge, yet they will 


pronounce, with great Aſſurance, that it mult have 
been writ by ſomebody who was Wiſe and Lear- 
ned, and that underſtood all theſe natural Laws 


and their Conſequence. 


Sgr. XX. Tranſition to ſome Hydroſtatical Laws. 


BESID ES the Laws by which the great Di- 
rector regulates the Motions of Solid Bodies, there 
are others that have place in Fluid Matters, and 
which if they do not very much differ, even in 
the firſt Fundamentals, yer do they ſo at leaſt in 
the Phænomena, or Appearances, reſulting from 
thence. 

Now fince we know, Firſt, that the greateſt 
Part of the Univerſe conſiſts of Fluid Subſtances, 
ſuch as Water, Air, Light, &c. Secondly, That 
all theſe Fluid Subſtances are heavy, and conſe- 
quently produce many Things according to the 
Laws of their Gravity. Thirdly, That theſe Fluid 
Subſtances are the principal Inſtruments of which 
the Director of all Things does moſtly make uſe. 
Fourthly, Since in this Operation of Fluid Mat- 
ters, the Wiſdom, Power, and free Pleaſure 
of the Creator of the World does ſhine out after 
the cleareſt manner : 

We ſhall proceeed to a ſhort experimental De- 
monſtration of ſome of the ſaid Laws of Mdro- 


ftaticks, to the end that when we proceed to ſpeak 


of the Law of Preſſure according to the Depth, which 
has Place in Fluids, and from thence deduce ſo 
many Wonders of the great Ruler of Nature, any 
one may be entirely convinced of the Certainty 
thereof; which Demonſtrations, thoſe Readers 
who think they ſtand in no need of ſuch Aſſiſtances, 
may paſs by, and go on to what follows them. 


Experimental. 


* 
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Experimental DEMONSTRATIONS of the 
Law of the Preſſure of F 1. uid s, cording to their 
Heighth or Depth. 


SCT. XXI. General Terms and Poſitious in Hys 
dreſtatics. : 


To begin then: 


I. As to the Terms of Liquids or Fluids, we 
mean here the ſame thing by them, tho' ſome do 
not allow all Fluid Matters to be properly Li- 
quid. For, according to them, the Air is indeed 
a Fluid Matter, but not Liquid, as Water, Oyl, 
and the like ; but for Brevity ſake, we ſhall make 
no Difference. 


IT. All the Parts of a Fluid, when at Reſt in a 
Veſſel which is immoveab!e, do yield tothe ſmal- 
leſt Force acting on them; and ſo yielding, have 
their Parts eaſily ſeparated, which immediately 
by their Gravity do again come together. The 
Proof of which is obvious to every Man's Expe- 
rience. 


III. The Superficies of all Fluids, upon which 
there 1s immediately incumbent either another 
Fluid Subſtance, or nothing elſe that is heavy, or 
that operates by another Power, will, according 
to the Action of Gravity, become Horizontal or 
Level, that is, ſettle itſelf parallel to the Hori- 
zon. | 

In order to ſee ſuch an Horizontal Superficies 
(which may alſo tend to make us the more eaſily 
apprehend ſome of the following Terms and Ex- 
preſſions) we need only pour into a pretty large 
Glaſs, firſt ſome Water, and then ſome Oyl of 

V or. III. L11 Turpen- 
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Turpentine, for the Purpoſe ; by which Means 
the Superficies of the Oil, and the Separation of 
thoſe two Liquors, will ſhew the aforeſaid Hori- 
zontal Piane ; and the like will be obvious in al- 
moſt all other Liquids that are unmixable. 

We ſhall not here inquire whether the Super- 
ficies of a Stagnating L.quor be not likewiſe part 


of the Convex Superficies of the Globe of the 


Earth ; but it is ſure enough, that it may be ſup- 
pos'd, without Miſtake, that it does not difter 
vilibly from a Horizontal Plane in ſo {mall a Space 
as we arc treating of., 


IV. I add moreover, that we do not here pre- 
tend, with ſome Mathematicians, to demonſtrate 
every thing from Mechanical Principles ; but on- 
ly to ſhew Experimentally the Action of Preſſure 
or Gravitation of Fluids, as they are govern'd by 
the aforeſaid Laws of Preſſure, according to their 
Heighth or Depth, that we may render them plain 
and intelligible to every Body, and even to ſuch 
as are not converſant in Mathematicks. 


SecrT. XXII. The Order of the Experiments that 


are to be made jor the Foundation of Hydroſtati cal 
Laus. 


To proceed now, after premiſing theſe Things, 


to the Law itſelf of the Preſſure according to 


Height, we can perhaps do nothing better in or- 


der to be more plainly underſtood, and to give a 
true Conception of our Meaning, even to the 


molt Ignorant, than to ſet before the Reader a 


few eaſy and not coſtly Experiments; for which 


Purpoſe I ſhall relate them juſt as they ſtand upon 
my Notes, taken about 16 or 17 Years ago, and 


in the ſame Order too, namely, That the firlt 


Experiments are made by one only Liquor, _ 
0 


Fd kf 4 + ov» 
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ſo much becauſe it is the uſual Manner in which 
Philoſophers treat theſe Hydroſtatical Subjects, 
nor becauſe Water, which is the Fluid common- 
ly made uſe of for theſe Purpoſes, has no other 
Fluid Matter over, or above it, ſince Air is al- 
ways above, and preſſes upon it; but merely be- 
cauſe theſe Demonſtrations are more ſimple, and 
therefore more plain to Beginners, and that be- 
cauſe the Air gravitating with equal Force upon 
equal Parts ot the Superficies of Water, this Li- 
quor may be much more conveniently uſed and 
obſerv'd, than if any other Fluid Matter were 
incumbent on it. 

The ſecond, Sorts of Experiments do herein 
differ from the former, that they repreſent to us 
the Action of ſeveral Fluids upon one another. 


SECT, XXIII. Of Fluids in Curve Tubes of equal 
Bigneſs. 


Bur before we enter upon theſe Experiments, 
we ſhall premiſe what, among other Things, has 
been firſt found to happen in Curve Tubes of an 
equal Bore, 

To wit, That in order to cauſe a Fluid Mat- 
ter in the Curve Tube AID, (Tab. XXV. Fg. 1.) 
to quieſce or ſtop at the Height A B, in the Side 
Al, and to hinder it from deſcending on account 
of its Gravity, you muſt fill the other Side I D, 
with the ſame kind of Fluid, up to the like 
Height. This is plain enough in itſelf, and the 
Experiment may be eaſily made. 


S Ec r. XXIV. An Experiment to ſhow the great 
Force of the Gravitating Power of Water. 


Tas firſt Experiment which was about the 


Gravitation of Water, was the following-; 
Vol. III. L112 . 


44 
— 
ul |. 
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I. I put into a large Glaſs Veſſel AB C D, 
(Tab. XXV. Fi. 2.) a Curve Tube Y X Q, and 
a ſtreight one It, after tying them in {ſuch a 
manner to a Piece of Wood that lay a- croſs, or 
horizontally upon the Rim of the Glaſs, not only 
as to make Right Angles, but likewiſe that their 
loweſt Orifices, P Q and 7 ft, which were of equal 
Bigneſs, were equally deep, that is, ſtood in the 
ſame Horizontal Plane L M. 

Then pouring Water into the Veſlel as high as 
to ab, we might perceive the Water in both the 
Tubes to riſe up to de and um; and as far as it 
appeared to us, it aſcended-as high in the Tubes 
(which were choſen large for that Purpoſe) as it 
did in the External Veſlel. 


II. No w foraſmuch as the Water could not 
of itſe'f riſe as high as de in the Curve Tube 
YXQ, nor remain ſuſpended there, unleſs a 
Force preſs'd it down at PQ, as appeared, be- 
' cauſe upon ſtopping the ſaid Tube with one's 
Finger at Y, and lifting it ont of the Water in 
the Veſlel by the Piece of Wood E F, if were- 
moved the Finger from Y, we ſaw that the Wa- 
ter did not only not remain at de, but ſubſided 


to u u, driving out that which ſtood in its Way 
at the Orifice PQ. 


III. From whence therefore it was obvious, 
that whilſt the Tube was in the Water, a Gravi- 


tating Power acted upon the Part P Q of the Ho- 
rizontal Plane L M. 


IV. Now to inquire into the Properties of this 

perpendicularly Gravitating Force : 
It appear'd, Firft, that the Force which preſs'd 
the Part PQ of the Horizontal Plane L M, * 
y 
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by no Means regulate itſelf according to the Sur- 
face or Breadth of the Water a b, nor yet to the 
Quantity of the whole Maſs of Water ab LM, 
which was incumbing upon the Horizontal Plane 
LM, of which PQ was a Part; of this we af(- 
ſured ourſelves, by puting the Tube Y X Q aslow 
as de, in a much larger Veſſel; for Inſtance, in a 
Bucket or Tub ; in which Caſe we found, that 


notwithſtanding the greater Breadth, when the 


ſame Depth of Water was incumbing upon PQ; 
yet the Preſſure upon the Part PQ was not great- 
er, ſince it could not cauſe the Water in the Tube 
to riſe higher than to de. 


V. It appear'd, Secondly, that this Gravitating 
Force upon PQ, adapted itſelf moſt nicely and 
exactly to the Depth of the Water aL, which 
was the Column of Water incumbing upon P 
and L M. 

For pouring gently ſome Water into the 
Veſſel, till it aſcended on the outſide of the Tube 
to A B, we likewiſe obſerved the Water within 
the Tube, to riſe from de to R S. 

But on the contrary, when by ſucking or letting 


= 


out ſome of the Water out of the Vellel, it was 


reduced to the Depth of ab, or lower, the in- 


ternal Water did alſo ſublide to 4 e, or yet lower, 
but ſo as always to continue of the ſame Height 
with the External. 


VI. Now it has been ſhewn before, and it al- 
ſo follows from Sect. XXXIV. that if the Curve 
Tube Y XQ were extended from PQ to NO, 
or higher, and then fill'd up to the Height of g h 
or a hof the Veſſel, the Preſſure of this Column 
of Water PQ hg would be great enough to ſuſtain 
the Water in the other Shank of the Tube to de. 


L113 VII. So 


E + 
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VIL. So that we may conclude from hence; 
that the whole Maſs of Water in the great Veſ- 
ſel aL M, does not gravitate more or leſs up- 
on PQ; than this ſame Column of Water, 
PQ hg, but preciſely as much. 


VIII. Now fince this Column P Q bg, is equal 
to a Column whoſe Baſis was the Part PQ of the 
Horizontal Plane L M, and whoſe Height is the 
perpendicular Height Pg or Q (or otherwiſe 
Laor Mb) or the Water incumbing from ab 
upon the Horizontal Plane LM; a famous Fio- 
poſition in Hydtoſtaticks is deducible from hen ce, 
namely, That if we ſuppoſe a Horizontal Plaue 
paſſing thro” a ſtagnating or quieſcent Fluid, the 
Force whereby a Part thereof, as P Q, is gravi- 
tated upon, or preſs'd down, is equal to the 
| Weight of the aforeſaid Column P.Q g h, whole 
Baſis is the Area of PQ, Part of the Horizontal 
Plane L M, and the Height of which is a L, or 
Mb, or the whole Height of the Fluid incum- 
bent upon the ſaid Horizontal Plane, meaſuring 
the ſame directly upwards. 


IX. This Column, becaufe it extends itſelf 
from the ſuppos'd Horizontal Plane to the up- 
permoſt Superficies of this ſingle Fluid, (and, if 
there be more Fluids incumbent on each other, 
to the uppermoſt Superficies of that Fluid which 
is higheſt,) and contains all the perpendicular 
Heights of all the Fluids impreſſing or incumb- 
ing on each other, we ſhall hereafter, for Bre- 
vity ſake, call the Column of Altitude. 


X. Now to ſhew that there happens not only 
to this one, but to all equal Parts, as PQ, of the 
ſame Horizontal Plane L M, one and the ſame 
Preſſure, and each equal to the Weight of this 


Column, 
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Column, we remov'd the little Piece of Wood 
ET, with the Curve Tube Y X Q that was tied 
to it, from one Part of the Veſſel to the other, 
ſo that the Orifice P Q fill'd at every Turn a 
new Place of the ſaid Horizontal Plane, but we 
always found the Water ſtopping at de, or at the 
ſame Height; and conſequently, that every Part 
equal to the Area PQ cf a Horizontal Plane 
I. M. is always preſs'd down, with an equal 
Focce, which is alſo equal to that of the Column 
of Height. 


XI. And to ſhew farther, that the different Fi- 
gures of Veſſels did not alter the Caſe, or that 
it is not neceſſary that this gravitating Column 
PQ hg, ſhould be always directly perpendicular 
to the Part P Q that it preſſes, we thruſt a Piece 
of Wood I K, GH, with a flat Bottom G, 
or a Beer-Glaſs, or a Phial with the Bottom 
downwards, to a certain Depth, as G H, under 
the Superficies of the Water ah, and held it there 
immoveable; after which we turn'd the Tube 
Y X Q quite about, bringing the Orifice PQ to 
p q, directly under the aforeſaid Bottom, and we 
obſerv'd, that notwithſtanding the gravitating 
perpendicular Column over p q, could not extend 
itſelf higher than to GH, yet the Water remain'd 
in the Tube at d e, and conſequently at the ſame 
Height, as if the whole Column of Altitude 
Q, were ſupported by or reſted on P . 


XII. So that it appear'd from thence, that 


each Part P Q, pq, &c. of the Horizontal Plane 


L M, was not always juſt preſs'd by the Column 
of Altitude itſelf, but by a Weight equal to that 
of the ſaid Column; and conſequently that this 
Law obtains in Veſſels all Figures, of which, 
tho" there be here but one ſingle Inſtance given, 

L11 4 and 
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and numberleſs Veſſels might be propos'd for Tri- 
al, yet it ſafficiently confirms our Poſition with 
the Concurrence of all that are vers'd in Hydroſta- 


ticks, and abundance of Experiments in all Kinds 
of Veſlels. 


XIII. I muſt however endeavour to remove 
one Difficulty, which it may be renders what we 
have juſt now ſaid obſcure to fome People, and 
then paſs on to ſomewhat elſe. 

It is this, If a Drinking-Glaſs or Cup k 1 7 8, 
be filled with Water, and then inverted ſuddenly, 
ſo that the Mouth 7 8, defcends below the Su- 
perficies ab; and it one continue the Cup or 
Glaſs in the ſaid Poſture, it will be found : 

Firſt, That the Water will deſcend either to 
k L, or c f, according as there was more or leſs 
of it in the Glaſs, but by no Means ſo low as 9 
or 10, or as the external Water ab. 

Secondly, That in caſe the Curve Tube Y XQ, 
in which the Water is at the Height of de, be 
turn'd about in its String, and ſhov'd forwards, if 
neceſſary, with the Piece of Wood E F, ſo that 
the ſaid Tube YX Q be brought to 1 4 6, and 
its Orifice PQ to 5 6 directly under the Glaſs 
E178 (continuing till in the Horizontal Plane 
L M) we ſhall find that the Water will remain 
in the ſaid Tube immoveably at 2 3, the ſame 
Height as de, and as the external Water a b. 

Now ſince each Part PQ and 5 6 of the Hori- 
zontal Plane L M is prefs'd by the Column, the 
Height of which is equal to the Height of the 
Water, and foraſmuch as there is no more Weight 
upon PQ than the Column PQ gh, and fince 
there ſeems to be incumbing on 5 6 a Gravitat- 


ing Column 5 6, Fe, of a greater Depth, and 


conſequently of a greater Weight than that of 


PQbg; it ſeems that it ought to follow like- 


wile, 


— 
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wiſe, that the Preſſure upon 5 6 ſhould be much 
greater than that upon PQ; and therefore that the 
Water in the Tube at 1 4 6, ſhould aſcend much 
higher than 2 3 or de, but on the contrary, the 
Water at 23, or de, continues at an cqual Height 
with the external ab. 

This Experiment would be a notable ObjeRi- 
on againſt what we have advanced, were it not 
that all who are any ways vers'd in Hydroſtatics, 
know, that what is ſaid before, is only meant 
when there 1s no other gravitating Fluid upon the 
Water ab; and that the Preſſure of the Air, 
which always gravitates upon the Water a 6b, is 
only the Cauſe here that the Water continues ſu- 
ſpended in the Glaſs or Cup at c. That in caſe 


no Air preſs'd upon the Water ab, the Water in 


the ſaid Glaſs K ] 8 7 would not continue higher 
than the external Water ab or 9 10, tho' the 
Glaſs be inverted; as is well known to thoſe that 
uſe Air-Pumps. 

So that this Obje&ion is properly of no 
Weight againſt what we have aſſerted, ſince we 
only treat of Caſes in which the Preſſure of the 
Air produces no remarkable Alterations, or at 
leaſt, in which we may ſuppoſe them. 


Sect, XVV. Experiments proving that Fluids preſs 


XIV. To proceed now to the Preſſure of Fluids 
upwards : 


That in Water and other Fluids a Preſſure up- 
wards has likewiſe Place, may be inferr'd from 


many Water-Works and Fountains that throw 


up Water. 


This will alſo appear by the ſtrait Tube Zyt: 
For unleſs the Water at the Part Vt of the Hori- 
zontal Plane L M were preſs d upwards, it would 


not. 
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not be poſſible that the Column vt m, which 
lies upon the Superficies of the External Water al 
in the Veſſel, could keep its Station at # m, ſince 
it is continually preſs d downwards..by its own 
Weight. 

To give then an Inſtance thereof: Stop the 
empty Tube Z r t with your Finger at Z, and 
thruſt or put it down into the Water as far as ut, 
you wi.l thereupon find that the ſaid Tube will 
remain empty from Z to yt or thereabouts; ex- 
cepting perhaps, that by the Preſſure upwards of 
t, the Water may riſe a little, or ſo much higher 
in the Tube than vt (it let down into a great 
Depth where the Preſſure upwards is ſtronger) as 
the Force of the ſaid Preſſure can contract or 
ſqueeze together the Air which is in the Tube. 

But in order to know with what Force it is 
preſſed upwards, you need only remove your Fin- 
ger away from z the Orifice of the Tube, and ſo 
give a free Paſſage to the internal Air which is 
driven againſt the Finger by the Preſſure of the 
Water from below, and you will find (in caſe the 
external Water beas high as a b, and the Tube be 
tolerably large, ſo that there be not too great an 
adherence of the Particles of the Water to the 
ſides of the Tube, on account of its narrowneſs) 


I fay, you will find that the internal Water will 


not only riſe as high as the external Surface a b, 
or n mn, but much higher ar firſt, for Inſtance, up 
to TV; and that it will afterwards fall down 
from thence below m, and not till after ſome 

Vibrations up and down, continue at a. 
From which Motion, or Aſcent and Deſcent 
of the Water in the Tube Zyt, it is plain that 
it is not only hinder'd by a Reſiſtance from falling 
down, as if it were oppos'd by a ſolid Body at 
t; but that a real and actual Power obtains here, 
and operates like Weights in the Scales of a Ba- 
| lance, 


S-.. WP 4 #, aan 3 ori 


lance, which do likewiſe fluctuate or dance up and 
down, before they arrive at a juſt Equilibrium. 
Finally, this Force preſſing upwards, ſeems to 
be fully proved by the following Experiments. 
Take a crooked Tin Tube (Tab. XX VI. Hg. 1.) 
AD F, which is of ſuch width at E F, as to be 
exactly cover'd with the Top or Lid of a little 
wooden Box E GH F. Put it down into a Veſ- 
ſel NT CO fill'd with Water up to the Sur- 
face NO, and you ſhall find that the little Lid 
E GH F, tho' much lighter than the Water, 
will ſubſide like a Stone, and how deep ſoever it 
be placed in the Water, wil remain immoveable 


on the Orifice E F of the ſaid Tube, until the 


Water inſinuating itſelf between the Lid and the 
Tube, raiſes itſelf upwards, or till filling the 
Tube to 1, 2, 3, 4, the Air at 3 4 E F, raiſes up 
the ſaid Lid. 

Hence it is plain, that if a lighter Body than 
Water (for Inſtance, ſo thin a Subſtance as this lit- 
tle Piece of Wood) is not rais'd by a real Force 
preſſing upwards, that it will by by no means float, 
but ſubſide like heavier Bodies. We ſhall ſhow 
hereafter, that Water can even raiſe and cauſe Lead 


to float by the like Force; but what we have ad- 


vanced, is ſufficiently confirm'd by the preſent 
Experiments. 


S Er. XXVI. An Experiment to ſhew the Greatneſs 
of this Force preſſing upwards. 


XV. FN o this Water ſuſpended in the Tube 
Z rt(Tab. XXV. Fig. 2.) we may judge, Firſt of 
the Greatneſs of the Foree preſſing upwards at : 


for 


— ——— 


N. B. The beſt Way to make this Experiment, is to keep the 
Lid down with your Finger cloſe to the turn'd up end of the Tubs 
E FP, till it be about an Inch or two under Mater. 
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for Inſtance ; for ſince there is one Force acting 
by a Preſſure upward, and another by a Preſſure 
downward upon vt, as has been prov'd before, it 
is plain, if the Fluid at it does neither aſcend nor 
deſcend, but remains at the ſame Point, thoſe two 
Forces or Powers mult be equal to each other; for 
if either prevail'd, the Water at yt would be 
moved according to the Direction of that Power. 

Now ſince t is preſt downwards by the Co- 
lumn of Altitude - Mmet, as is ſhewn before; it 
is plain that t is alſo preſt upwards by a Force 
equal to the Weight of this Column of Altitude, 

This may be further prov'd another Way. 

Take a Tube, which for Convenience ſake ſhould 
not be too large, and thruſt it down into the Wa- 
ter as far as 11, 12, 7 t: Stop the Mouth of it 
with your Finger at Z; then if you lift it up per- 
pendicularly out of the Water, the inclos'd Fluid 
will remain ſuſpended at 11, 12,7 tz, as is known 
to thoſe who try Wines; then put the {aid Tube 
again into the Veſſel fil'd with Water up to a6, 
ſo as the internal Water 11, 12, may be below 
the Surface of the external ab or am, or elſe 
above the ſame. 3 

If then you remove your Finger from Z, you 
will ſee in the firſt Place, that the Force which 
preſſes yt upwards, is greater than the Weight of 
the Column rt 11, 12 ; and that it will cauſe the 
Fluid to riſe from 11, 12 to ꝝ n, or to an Height 
equal to the external Water a 6. 

On the contrary, if you take away your Fin- 
ger from Z, when the Fluid 11, 12, rt is up at 
TV, or higher than the Water ab, you will find 
that upward- preſſing Force at rf, is leſs than that 
of the Column of Water vt T V, and conſequent- 
ly that the ſaid Column will deſcend, notwithſtand- 
Ing the Force which preſſes upwards, as low as 


am, or as. 
Only 
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Only if you thruſt down the Tube with the in- 
cluded Water ſuſpended for the Purpoſe at ꝝ m, 
till the ſaid m be parallel with the horizontal 
Plane a b, or till the internal Water m be of an 
equal Height with the external ab; you will ſee, 
that upon removing your Finger, the Water in 
tmn, will remain there without riſing or fal- 
ling. | 

From whence it may be inferr'd, that the Forces 
which preſt upwards and downwards, are in this 
Caſe equal to each other ; and therefore that a 
Part vt of the Horizontal Plane, as it is preſt 
downwards with the Weight of the Column of 
Altitude t m, is likewiſe preſt upwards in Stag- 


nating Fluids, with a Force equal to the Weight 
of the ſaid Column. 


\ 


XVI. Ir now, upon removing the Tube Zu: 
faſten'd to the little Piece of Wood E F, and car- 
rying it along all the Parts of the Horizontal 
Plane L M, the Water remains continually ſuſpen- 
ded in the Tube at am; it follows, that every 
Part of the ſaid Plane equal to the Orifice t, is 
preſt upwards with an equal Force. 


XVII. No w that this Force preſſing upwards, 
adapts itſelf exactly to the Depth, but by no means 
to the Breadth, nor to the Quantity of the Wa- 
ter ſtanding above a Horizontal Plane, may be 
ſhown here, as it was before, by the Force that 
preſſes downwards. For if you pour Water into 
the Veſſel till it aſcends from a b to A B, the Preſ- 
{ure upwards will be proportionably greater ar 
rt, and cauſe the Fluid in the Tube to riſe from 
n m to TV. 

But if afterwards you draw off ſo much of the 
Water in the great Veſſel, as to bring it down 
from A Bro ab, or lower, the Force preſſing up- 

| wards 
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wards, will proportionably leſſen ; and whereas 
it was able before to raiſe the Internal Fluids as 
high as T V, it can'c now keep it up beyond ꝝ m. 

Thus we ſee every Thing adapts itſelf to the 
Heighth or Depth. 

And if you have a mind to make this Experi- 
ment with a Bucket or Tub of Water, or with 
any other Veſſel greater or ſmallar than that we 
uſed, you will find that the Breadth or Surface of 
the Water makes no Alteration, nor will the up- 
ward preſſing Force produce any greater or leſſer 
Effect, than to continue the Fluid m in the Tube 
ſuſpended at the Height a 6 of the external Water. 


S Er. XXVII. The Laws of Preſſure up and 


downwards. 


XVIII. Fx om all this it is eaſie to conclude; 
with reſpe& to the upward and downward Preſ- 
ſure compared together, that, 

If we ſuppoſe a ſtagnating Fluid (Tab. XXV. 
Fig. 2.) a Horizontal Plane from L to M, a Num- 
ber of equal Parts taken at Pleaſure, ſuch as PQ. 
t, P/, un, 56, &c. each of theſe Parts 

Being, Firſt, preſs'd upwards with an equal Force: 

And, Secondly, downwards, with one and the“ 
ſame Force as another, be it what it will. 

Thirdly, (and which is of great Uſe in Hydro- 
ftatics) that one Part, as PQ, taken at Pleaſure, 
is preſs'd with/as much Force downwards, as ano- 
ther that is equal to it, as p 4, 1 t, &c. likewiſe 
taken at Pleaſure, is preſs'd upwards. 

And alſo on the contrary ; 

That the firſt Part PQ, is preſs'd with as 
great a Force upwards, as p 4, or rt are preſs d 
downwards. 

Fourthly, That the Force which preſſes each 
Part upon the other, is equal to the Weight of 
the perpendicular Column of the Fluid. All 
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All which is plain enough from what has been 
aid. | \ 


Secr. NXVIIL. An Experiment of the Preſſure 
downwards of different Fluids upon one another. 


XIX Hirnexr ro, like many others, who 
write about Hydroſtatics, we have only conſider'd 
Water as a Fluid that has no other Fluid upon or 
over it. But foraſmuch as there is another Fluid 
which is uſually incumbent on it, namely the Air, 
and which in ſome Caſes does often and notably 
exert its Power, as we have ſhewn above, Sect᷑. 
XIII; it will not perhaps be diſpleaſing to ſuch 
as have not been much converſant in Hydreſtatics, 
if we ſhould here conſider ſome of the Proper- 
ties of different Fluids lying upon each other. 
The Experiment therefore which we made ſome 
Years ago for this Purpoſe, may be perform'd with 
all unmixable Liquors; as theſe two are in which 
we ſee Brandy that has ſtood a while upon Pot- 
Aſhes, to which we may join Oil of Turpentine 
for a third unmixable Fluid. We only try'd the 
ſame with two, to wit, with Pickle or Water, in 
which there was as much common Salt diſſolv'd 
as could be, and with Oil of Turpentine. þ 
We therefore took two little Sticks, cd and e f, 1 
and bound them to a Piece of Wood g (Tab. XXV. 
Fig. 3.) which, as in the foregoing Experiment, 
we placed upon the Horizontal Rim of a prett 
large and deep Glaſs- Veſſel, ſo that the ſaid Sticks 
made right Angles with the Piece of Wood, and 
deſcended Perpendicularly into the Veſſel; to one 
one of em we ty'd the Curve Tube C GB, to 
the other the Streight one D E F, in ſuch man- 
ner, that the upper Oxifice of each, C and D, 
was 2 good way below the Rim of the Glaſs- 
Veilel, and the lower Orifices A B, and E F 


(which 
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(which as the Tubes themſelves were of about 
the ſame Size) were placed as near as poſſible in 
the ſame Horizontal Plane H E. 


XX. Now to give a rough Notion of the Preſ- 
ſure of the Air; we pour'd ſome Pickle into the Veſ- 
ſel up to H I, whichrunning into the Tube B G C, 
at the Orifice A B, aſcended in the oppoſite Leg 
up the Height & /, being parallel to the external 
Liquor H 1, and there it ſtaid. 

When we remov'd the Tube, as in the former 
Caſe, from one part of the Superticies of the Pickle 
H I, to another, we always found that the Liquor 
within the Glaſs remain'd unchangeably at & I. 


From whence it appear'd, in caſe the Air gra- | 


vitates, which we ſuppoſe here, that it preſſes up- 
on equal Parts, ſuch as A B, a b, &c. of the Sur- 
face of the Pickle with equal Force : Since other- 
wiſe, if the ſaid Preſſure were greater on ſome 
Parts, and leſs on others, the Fluid & / in the Tube, 
would have riſen or fallen ; if otherwiſe (which 
follows from what has been ſhown already) the 
Air in the Tube C G incumbent upon , and 
higher, does continually preſs upon the ſaid &. 
with equal Force. But this by the way. 


XXI. HavinG pour'd in more Pickle, up 
as high as LM, we found the Liquor in the Tubes 
ro riſe to xy and ⁊ 4; or as in the firſt Experi- 
ment, to the ſame Height as the external Liquor. 

But when we pour'd upon the ſaid Pickle L M, 
Oll of Turpentine to the Height NO, the Liquor 
in the Tubes roſe from x y to n, and from z 4 
to p q; but remain'd below O N, or the Superti- 
cies of the Oil. 

From whence we may infer, that a lighter Fluid 
like the ſaid Oil NO L M, being incumbent up- 
on a heavier, as the Pickle, produces a h 

| Ot 
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both upwards and downwards : Since A B muſt 
be preſt more downwards to make the Pickle riſe 
from xy to no; and EF with a greater Force 
upwards, to raiſe the Pickle from x 4 to p 4, and 
keep it there ſuſpended. 


XXII. Ar rz this we thruſt down a Crane 
or Syphon with a long narrow Tube thro* the Oil 
NOLM, till it came below L M, or till it reach- 
ed the Pickle; of which as we drew ſome part 
out, we obſerv'd, that the Depth of the ſame 
Fluid in both the Tubes decreas'd proportionably, 
falling below zo and p 4, but roſe again as more 
Pickle was put in. 

The ſame Thing happen'd upon taking out, and 
letting in again any part of the Oil NO. 

And ſo did the laſt, with lifting upwards the 
Orifices of the Tubes A B, and E F. 

From whence it appears, that in ſeveral Fluids 
incumbent upon each other, as well as in one 
alone, the Preſſures which raiſe and fall the Parts 
of any Horizontal Plane in each of the Fluids, 
are likewiſe adapted to the Depths of the incum- 
bent Fluids. | | | 

But they are no ways affected by the Breadth 
of Fluids, fince it is ſufficiently known to all that 
underſtand Hydroſtatics, that in caſe the Height of 
the Fluids over A B and E F continues the ſame, 
the Effect would be the ſame ; and the Pickle at 
#0 and pq, would continue at the ſame Height 
in Veſſels of all kinds of Breadths. 


XXIII. W = likewiſe found, that if we carry'd 
the Orifices of theſe Tubes A B and E F lateral- 
ly along the Parts of the Horizontal Plane of the 
Pickle HI (the ſame may be ſaid of the Oil too) 
the Liquor in the Tubes preſerv'd the ſame Depth 

V or. III. M m m or 
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or Height in every new Place upon the ſame Ho- 
rizontal Plane, as was obſerv'd in the firſt. 

From whence it may be concluded, as before, 
that all equal Parts of a Horizontal Plane, whe- 
ther the ſaid Plane runs thro” the uppermoſt Fluid, 
or thro' any other which has more Fluids incum- 


bent on it, are preſt upwards and downwards 


with equal Force. 


SEcT. XXIX. Oi gravitates or preſſes on Pickle, in 
the ſame manner as Air does on Water. 


XXIV. T o repreſent now in a ſhort Sketch, 
how Air operates upon a Fluid below it; we need 
only pour in Oil till it riſes up to PQ, or above. 
the upper Orifices of the Tubes C and D ; which 
by that means running into the ſaid Tubes, it 
will cauſe the Pickle within them to ſubſide from 
u0and pg, to xy and x 4, or to an equal Depth 
with the external Pickle at L M, juſt as if the 
Air preſt upon it. 


Srcr. XXX. The Greatneſs of the Preſſure Up- 
wards and Downwards in ſeveral Fluids incumbent 
upon one another. 


XXV. Laſt, Let us again ſuppoſe NO to 
be the upper Superficies of the Oil. Now to 
ſhow with how niuch Force every equal Part of a 
Horizontal Plane H I, ſuch as AB, E F, &c. are 
Felt upwards and downwards, when there are 
everal Fluids incumbent on each other; we pour- 
ed Quickſilver into the Curve Tube A B GC, 
till it roſe to an equal Height in both Legs, name- 
ly, to AB, and łæ IJ. Then we pour'd into the 
great Veſſel, Pickle as high as L M, and Oil of 
Turpentine as high as N O, and ſo thruſt down 
the Tube B G C thro” the Oil into the Pickle, = 
ar 
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far as ITI; and when all was quiet and ſettled, 
we found that the Quickſilver bad ſubſided in ove 
Shank from A B to T U, and riſen in the other 
from I to v. 

This remaining ſo, we filled another Curve 
Tube of equal Legs (Tab. XXV. Fig. 4) 78 9, 
firſt below to a certain Height (as here alſo A B 
and k}) with Quickſilver, and bringing forwards 
the Curve Tube CG B, Fg 3. cloſe to the fide 
of the great Veſſel, we meaſured with Compaſ- 
ſes as nicely as we could, the Height cf the Pickle 
U W above the Quickſilver T U. 
| We alſo pour'd Pickle into the other equal 
Leg'd Tube 7 8 9, Eg. 4. till it roſe to the ſame 
Height as W U above the Quickſilver that was 
in it, equal to the Pickle in the Veſſel. After 
which, meaſuring in the like manner the Oil in 
the Veſſel at MO, we alſo pour'd Oil into the 
Equicrural Tube to the ſame Height WX; ſo 
that the Pickle and the Oil, as well in the ſaid 
Tube, as in the Veſſel, were both ſuſpended at 
an equal Height above the Superficies of the 
Quickſilver T U. - 

I ſhould add here, that in order to bring Pickle 
and Oil into the Equicrural Tube Fig. 4. to the 
ſame Height with that in the Veſſel, you mult 
take care you do not pour them in at firſt to the 
Height required ; becauſe the Tube not being very 
large, when that which ſticks to the Sides at pour- 
ing in comes to ſubſide, it will cauſe it to riſe 
higher than in the Veſſel. This may be obviated 
perhaps by firſt filling the Tube Fig 4: and then 
by pouring Pickle and Oil into the Veſſel. They 
that have a mind may make he Trial. | 

Afterwards having meaſured with Compaſſes 
the Height A (which the Superficies of the Quick- 
ſilver 1g in one Leg had above the Superficies 
T U in the other) in both Tubes in and out of 

Vor. III. Mm m 2 the 
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the Veſſel, we found the ſame Height r # to be 
equal in both. 


XXVI. F x 0M whence we plainly perceiv'd, 
that all the Fluids incumbent on each other in 
the Veſlel above T U, and conſequently alſo above 
AB, did equally gravitate upon A B in the Veſ- 
ſel; and neither more nor leſs, than if the ſaid 


Fluids had been in a narrow aſcending Tube, 


each in its ſtreight perpendicular Height. 

For ſince the Tubes both within and without 
the Veſſel (Tab. XXV. Eg. 3 and 4.) were about 
the ſame Width ; if the Side-Fluids in the broad 
Veſſel gravitated more upon A B, than the per- 
pendicular Column AB X in the Equicrural 
Tube upon A B, Fig. 4; it would follow, that 
the upper Superficies of the Quickſilver 126, in 
the Veſlel, would riſe higher above the former 
Superficies a w of the ſaid Quickſilver than in the 
Equicrural Tube. | 


XXVII. Tur contrary of which being found 
to be true in all the Parts of a Horizontal Plane, 
as HI, where-ever the Orifice of the Tube A B 
is placed, it ſnew'd, that when Fluids are incum- 

bent upon each other in a Veſlel, ſuppoſing in 
one of em a Horizontal Plane, as H I, no Part 
thereof will ſuffer either more or leſs Preſſure from 
all the incumbent Fluids, how broad ſoever the 
Veſſel is, than of a Column ABX Y; the Ba- 


fis of which is AB, and the Top of it reaching 


up to the upper Superficies of the higheſt Fluid 
NO; and this is what we have call'd the Co- 


lumu of Alrgude. 


XXVIII. Now as we have deſcrib'd above the 
Column of Altitude in a Fluid, it may be con- 


cluded how the ſame is fo plainly deſcrib'd 


in this 


Caſe ; 


* 
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Caſe ; to wit, that in ſeveral Fluids incumbent 
upon each other, the Column of Altitude conſiſts of 
a Pillar, whoſe Baſis or Bottom is A B, or E F, 
for Inſtance, or ſome part of a ſuppoſed Horizon- 
tal Plane H I, and whoſe Top is the upper S.r- 
face of the uppermoſt of all the Fluids that are 
incumbent upon each other; as for Inſtance, BZ 
compos'd of the ſeveral Depths of the Pickle 
B W, of the Oil WX, and of the Air X Z (ima- 
gining that X Z extends itſelf to the upper part 
of the Air) in ſuch manner, that each Height, as 
BW, WX, and X Z preſſes downwards with 
the particular Weight of every Fluid of which it 
is the Height. 


XXIX. I r ſhould be obſerved here, that it is 
not neceſſary that each Part ſhould be always 
preſt with ſuch a perpendicular Column, ſince a 5 
ſuffers the ſame Preſſure, notwithſtanding (if we 
ſuppoſe K to be a ſolid Body) that the Column 
directly incumbing upon ab, or ab mi, can't ex- 
tend itſelf in a ſtreight Line higher than to n i, 
provided the Surface of the upper Fluid be at the 
ſame Height as before; but the meaning of all that 
has been ſaid is, that both ab and A B are preſ- 
ſed with a Weight which is equal to the Column 
of Altitude, Num. XXVII. 


XXX. So that in order to inquire into the Na- 
ture of any Water -Works, with reſpect to the Preſ- 
ſure of the Water upwards and downwards, you 
may ſingle out a part A B, Fig. 4. of a Horizon- 
tal Plane H I, upon or over which the whole Co- 
lamn of Altitude A B Z may be placed ; or other- 
wiſe you may lengthen out the Horizontal Plane 
H I towards N or I, even beyond the Veſlel that 
contains the Part A B, (Tab. XXV. Fig. 3.) up- 
on which we ſeek for the Preſſure, and moreover 

Mmm 3 take 
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take an equal Part A B, (Tab. XXV. Fig. 4.) of 
the ſaid Plane extended from I to B, on which 
the Column of Altitude may be ſet and repre- 
ſented, if we continue the Superficies M L and 
N O, &. of the Fluids incumbent on each other 
as far as Wand X. 

So that to know with what Weight ab, in the 
Veſſel, is preſt ; it may be anſwer'd, with the Co- 
lumn of Altitude A B Z, which is repreſented in 
Fig. 4. out of the Veſſel ; of which Column BW 
is the Pickie, W X the Oil, and X Z 8 goes up 
quite to the Top 1s Air. | 

Wie might alſo conceive the Column ah mi in- 
cumbent upon ab, as paſſing thro' a ſolid Body 
K, only by aſcribing to the Height of each Fluid 
in it, its particular Part and Weight. 


Sect. XXXI. Of the Preſſure upon equal Parts of 
Higher or Lower Horizontal Planes. 


XXXI. Ir is unneſſary to add farther, that 
(Tab. XX VL. Fig. 2.) the Part d lying in the Ho- 
rizontal Plane G T, is preſt with ſo much more 
Force upwards and downwards, than the Part c 
in a higher Plane E F, as the Column of Altitude 
Fm upon GT, is heavier than the Column f h in- 
cumbent on the other Plane EF. This every | 
one may apply to a Part e in a lower Plane NH, 
as alſo to ſeveral Fluids lying upon each other. 


S Ec r. XXXII. Hydroftatical Laws of ſeveral” 


Flips incumbent on one another. 


XXXII. Fro u all which then, there follows 
this great Hydroſtarical Propoſition (which does 
Iikewife very much contribute to diſcover the 
Powers and Motions in Hydraulicks, or Water- 
Works) gtter a ſhort and plain Manner. 


It 
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It is thus : 
If ſeveral Fluids be incumbent upon each other, 
and we ſuppoſe one Horizontal Plane, as H 1 
(Tab. XXV. Fig. 3.) paſſing thro' one of em: 

Two or more equal Parts thereof ( as AB, 
ab, E F, Oc.) will each of em be preſs'd up- 
wards and downwards, with the Weight of their 
Columns of Altitude, and conſequently with 
equal Force. 

From whence it follows, 

That one of theſe Parts, ſuch as A B, is preſ- 
ſed downwards with the ſame Force as another 
ab, or E F, upwards. 

And on the contrary, | 

That the firſt A B is preſſed with as great 
Force upwards, as another ab or EF down- 
wards ; which we ſhall therefore, for Brevity 
ſake, call. here the Law of Altitude or Depth, be- 
cauſe it adapts itſelf only to the Height (or Depth) 
of Fluids, but by no means to theit Breadth or 
Surface, 


XXXIII. Ir muſt be here obſerv'd, that in 
the Preſſure upwards and downwards on equal 
Parts of the ſame Horizontal Plane (we do not 
now ſpeak of higher or lower Planes) it is meant 
of ſuch Parts AB, ab, E F, &c. which have a 
Communication with each other in the ſame 
Fluid; that is, ſuch as a Thread or Line, may 
be ſuppos'd to be drawn from the one to the 
other, without being obliged to paſs thro' ano- 
ther Fluid or Solid Body. 

It is neceſſary to lay down this Caution here, 
becauſe this ſo general Propoſition may otherwiſe 
not ſucceed in ſome Caſes. | 


M mm 4 S Er. 
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Ser. XX XIII. The Preſſure upwards proceeds only 
from Lateral Fluids. 


XXXIV. Wr have no occaſion to prove expreſly, 
that all Parts, as vt, (Tab. XXV. Hg. 2.) of a Ho- 
rizontal Plane L M, are preſs'd downwards by 
their own Weight, and that of other incumbent 
Fluids; but that they are never preſs'd upwards, 
but by Fluids that are not only higher, but alſo 
lateral; and other Parts of the ſame Horizontal 
Plane L M preſs downwards: So that all Preſ- 
ſure upwards proceeds from theſe Lateral Fluids, 
as from their neareſt Cauſes. 

For take away the Lateral Fluids that are in 
the Veſſel a LM, on the Qutſide of the Tube 
t V, the Liquor in the ſaid Tube loſing its 
Preſſure upwards, will immediately ſubſide. 


SC r. XXXIV. Oblique Preſſures do likewiſe adapt 
themſelves to the Height of Fluids. 


XXXV. Now to ſay ſomething concerning 
the Oblique Preſſures of Fluids. 

That Fluids may be preſs'd and protruded in 
various Qbliquities, is ſo plainly proved by the 
Cocks and Ajutages of many Fountains, as not to 
require any farther Demonſtration here. 

But that theſe oblique- preſſing: Fluids do alſo 
adapt themſelves to the direct perpendicular Height 
of the ſaid Fluids over the preſs'd Part, as the 
foregoing, and by no Means according to their 
Quantity or Oliquity, ſhall be likewiſe briefly 
ſhown. 

Take a Recurve Tube ( Tab. XXVI. Fig. 3 
and 4.) ABCD, which being continued from 
CD, aſſumes the Form of CEFND; pour 
Water into it up to A, whereupon you will find that 

the 
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the Water will ſpread itſelf cill it attains to an 
equal Height in the other Leg E F, ot whatſo- 
ever oblique Shape the ſaid Leg CD E F be, 
with reſpect to the preſs'd Part C D. 

Now we know, that if the Tube were exten- 
ded from C D, ftreight up to C G HD. and 
were full of Water as high as GH, or at a 
Height equal to A L, and E F, the perpendicular 
Column C G H D, would keep the Water in the 
Tube A B, to the ſame Height AB, juſt after 
the ſame Manner as here in the Olique Preſſure 
EF ND. 

Conſequently the Horizontal preſs'd Part CD, 
undergoes an equal Preſſure from the ſtreight Co- 
lumn CG D H, as from the Curve or oblique 
one CDF ND. 

And this would be juſt the ſame, and remain 
ſo, though the Curve Tube (Tab. XX VI. Fig. 4.) 
were widen'd as at CE F K D, or even narrow'd 
in any other Manner, ſo as to contain a greater 
or lefler quantity of Liquor ; as likewiſe in which 
Obliquity one of the ſaid Tubes ſtood upon the 
Plane B C D, and preſs'd the Part C D; if only 
the preſs'd Horizontal Part C D preſerv'd the 
ſame Magnitude, and the Perpendicular Height 
G C, H D, or F M of the Fluids upon the Plane 


C D continued the ſame. 


| Se cr. XXXV. The Hydroftatical Laws of Oblique 


Preſſures. 


XXXVI. So that the foremention'd Law of 
Altitude, is here alſo of full Force in the Caſe of 
Oblique Preſſures ; and the following Propoſiti- 
on is true: 

If a Part C D of a Horizontal Plane B C D, 
is preſsd by a Curve or Oblique Column of Wa- 
ter CEF ND; the Preſſure it undergoes is _ 

ther 
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ther greater nor leſſer, than that of the Column 
of Altitude ; that is, of the Perpendicular Co- 
luma C G H D, which has for its Baſis the pre(- 
ſed part CD, and for its Height the ſt cizht Per- 
perdicular Lines FM, or G C, which are ex- 
tended from the preſs'd Part CD, to the upper- 
moſt Superficies A F of the higheſt Fluid, ſup- 

poling there to be more than one. 


Sect. XXXVI. Lateral Preſſures do likewiſe adapt | 
themſelves to the Heights or Depths of Fluids. 


XXXVII. Ir now remains to inquire into the 
Force of the - Lateral Preſſure of Fluids, whereby 
they are thruſt or preſs'd along the Horizontal 
Line. 

That this kind of Preſſure does alſo obtain in 
Fluids, appears from the fitting or placing Cocks 
in the Sides of Barrels, &c. 

Or otherwiſe, fix a Tube E F (Tab. XXVI. 
Fg. 5.) horizontally, or into the Side of a Veſſel “ 
AB CD, fill'd with Water to the height MN, | 
and you will ſee the Water guſhing out in a Stream | 
FG; ſo that at E F it runs horizontally, andJ | 
at FG H inclines or bends itſelf to the Earth. ˖ 

And in order to know that this Lateral Preſ- ; 
ſure does alſo adapt itſelf to the Height, you 8 
need only fill the Veſſel up to A B, ſo that there] 1 
will then be a greater Height or Depth of Water , 
E B above the Tube EF; and you will find that j 
the Stream E K guſhes out ſo much farther, andſ | 
horizontally to K; but that in Proportion to the £ 
Decreaſe of the aforeſaid Height, by letting out t 
the Water, the horizontal Force does alſo de- ;; 
cre2ſe, and continually incline nearer to the Vel 
ſel, as firſt at H and then at P. 


No 
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Now that this Lateral Preſſure does by no 
means adapt itſeif to the Breadth or Quantity of 
the Water, may be ſeen, if by continually pouring 
Water into the narrower and wider Veſſel, ſuch 
as A BCD (provided it be not too narrow) the 
Water be kept at the ſame height AB; for then 


in both Caſes the Stream FIK will preſerve the 
ſame Horizontal Line. 


SEC. XXXVII. The Method of diſcovering the 
Greatneſs of the aforeſaid Preſſure. 


XXXVIII. Bur now in order to compare the 
true Force of the Lateral Preſſures with that of 
the Heighth or Depth of Fluids upon equal Ho- 
rizontal Planes, as we have done in other Pref 
ſures, we muſt beſtow ſomewhat more Pains. 

For if we take a quadrangular Veſſel (Tab. 
XXVI. Fig. 6.) AQP K with plane perpendi- 


cular Sides AQ, and PK; and in it conceive © 


the Part A E of the Side A Q, againſt which the 
Water, wherewith it is fill'd up to A K, preſles 
laterally, and if you moreover conceive another 
Part EI in the Horizontal Plane O E, and equal 
to AE; it is clear that upon each Point F, G, H, I 
there is an equal Depth of Water a F, c G, e N, 
g I, and conſequently that each of the ſaid Points 
is preſs'd downwards with an equal Force; but 
nevertheleſs, that each of thoſe Points B, C, D, E, 
in the perpendicular Part A E, ſuffers an unequal 
lateral Preſſure ; becauſe, as we have ſhewn be- 
fore, the lateral Preſſure accommodates itſelf to 
the perpendicular Height of the Water, and fo 
is greater or leſs accordingly ; and each Point, as 
A, B, C, D, E, has a different Height of Water 
above it, or rather above the Horizontal Plane 
in which each Point lies. 


Accordingly 


| 
| 
g 
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Accordingly the Point A, or the Horizontal 
Plane A K, has no Height of Water above it. 

The Point B, or the Plane B L, has the Height 
AB or ab over it. | 

The Point C, or the Plane C M, the Height 
AC, or cd. 

The Point D, or the Plane D N, the Height 
AD, or ef. 


The Point E, or the Plane E O, the Height l 


AE, or gi. 

So that from hence it is manifeſt, that in order 
to know how much greater or ſmaller Preſſure the 
Horizontal Plane EI undergoes from the Water 
that lies in equal Height upon all its Points, than 
the Perpendicular A E,which has difterent Heights 


of Water over all its Points; that by reaſon of 


the great Difference of the Height of Water ly- 
ing over the higheſt and loweſt Points of the per- 


pendicularly preſs'd Part AE; to avoid Miſtakes, f 


we muſt, Firſt, inquire how much greater or ſmal- 


ler the lateral Preſſure (for Inſtance) upon one of ; 
the Points Bor C, Cc. is, than the Preſſure down- * 


wards on one of the Points b or d, &c. which 
have the ſame Height of Water over them. 


And, Secondly, when this is known in each 


Height a, , c, d, e, f, g, i, that we compare the 
Sum of all theſe different lateral Preſſures upon 
all the Points or little Planes that make up E A, 
with the Preſſure downwards, which all the Points 
or equal Breadths compriz'd in E I, do bear to- 
gether. 

Thirdly, It is plain, that the ſmaller the Parts 
or Points are into which AE and EI are divid- 
ed, the leſſer is the Difference of the Heights or 


Depths of Water over the uppermoſt and under- 


moſt Points of the Part of A E, and conſequent- 
ly theſe Diverſities of the Heights will produce 
the ſmaller Change in the Calculations, 3 


was © han md. ww. Wand tu RE oe. EGS .cocic ak oe 2 


a” 


ps LL > am LS <4 Ah 


The Religious Philoſopher. 955 
if theſe Parts were taken very large, might occa- 
ſion great Difference; whereas they may be now 


ſafely enough taken, if we conſider the Parts of 


AE, ſuch as A, B, C, &c. as very ſmall, and 
mere Points. 


SEN. XXXVIII. The ay pig of the Lateral 


and Perpendicular Preſſure of the Air upon an equal 
Part, ſhown by an Experiment. 


XXXIX. To ſhew the Firſt experimentally, to 


; wit, that the lateral Preſſure which ſuch a little 


Part as B, having a Height of Water, as AB, 
above it, undergoes in the Perpendicular A E, is 
equal, or at leaſt does not ſenſibly differ from the 


Preſſure downward, which a Horizontal equal 


Part b, that has an equal Height of Water a b over 
it, ſuffers from the incumbent Fluid, may appear 
from what follows, propos'd, if I miſtake not, 


; firſt by Mr. Mariotte, but with another View. 


f 
5 
f 


Having try'd the ſame in the Year 1696, and 
ſeveral times ſince, I find among others, the fol- 
lowing Remarks, which every Body elſe may al- 
ſo make by the help of the little Glaſs Inſtrument 
invented by Dr. Muſſchenbroek for the ſame Pur- 
poſe, with little Charge and Trouble. 

We caus'd a little Hole a 6 to be drill'd or bored 
in the Plane Side V Q of a Bottle A BPQ (Tal. 
XXVII. Fig. 1.) and another ſomewhat bigger 
at the Bottom of the ſaid Bottle at P, which laſt 
might be ſtopt by putting ſomething into the 
Hole, and the Mouth A B was ſtopt with a Cork 
C D F G, thro' which the Glaſs Tube E W was 
thruſt, and the Joints were ſo well cemented with 
Emplaſtrum de Minio, that no Air could paſs neither 
between the Tube and Cork, nor the Cork and 
the Mouth or Hole. 


Then 
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Then ſtopping the little Hole ab, and the Glaſs 
Tube E with the Finger, we pour'd Water into 
the Veſſel thro' the biggeſt Hole P, with a Fun- 
nel that had a very ſlender Noſe, till it aſcended 

to the Height RT, or higher than the little Hole 
ab, which otherwiſe requires no Bounds. 
| Moreover, having closd the Hole P with a 
Cork or a Plug, we thruſt a little Tube ab g h a- 
croſs in the Orifice ab, which Tube being ſhur, 
or hermetically ſeal'd at gh, had a Horizontal 
Orifice at F g, as that at a b. 
Then ſetting the Veſſel up an end again, and 
ſtopping the Oritice f g with the Finger, we fill'd 
the Tube E W almoſt to the Top with Water. 
| After which Iremoved my Finger from f g, where- 
upon the Water ſpouted out of the ſaid Orifice 
Fe, and ſubſided in the Tube EW; but without 
producing any other Alteration or viſible Dimi- 
nution in the Height of the Water R T in the 
Veſſel, than what might be juſtly aſcribed to the 
Contraction or Expanſion of the Air incumbent 
on the ſaid Water R T. 

Finally, All being at Reſt, it appear'd, thar as 
the Water in the Veſlel continuedat R T, that in 
the Tube E W ſtopt at dau, at the ſame Height 
with g, or with the Horizontal Plane d g, which 
paſſes thro' du and f g. 

Whereby we perceiv'd that the Column of Air 
fg K, by its perpendicular Preſſure upon the Wa- 
ter at fg, could keep the ſame ſuſpended at the 
Height of du in the Tube E W, and ballance an 
equal Column of Air d H, which was incum- 
bent upon du, according to Set. XLI, &c. 

Now to compare the lateral Preſſure upon a b, 0 
with the perpendicular Preſſure fg, we took the 8 
little Tube ab h g out of the Hole a b, and found ti 
that every Thing continued in the ſame State, a 
and that hatdly any Water flow'd out of the ſaid u 
„„ 2 Hole ſ 
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Hole a h; the Water alſo in the Tube E W re- 
maining at the ſame Height d. 

For if it had fallen in the ſaid Tube, but a 
Hair's Breadth, down to e u, by reaſon of the 
Difference of the Air's Height at a and & (which 
however was not obſervable) the ſame by making 


the Hole à 6 ſmaller, would have dwindled to 
nothing. 


XL. Suppoſing then that the Water in the Tube 
E W did continue at the ſame Height, whether 
the Air preſs d downwards upon Fg, or a-croſs 
and ſidewiſe, upon a h, without the little Tube 
4 b gb, it was plain, that the Air preſs'd with 
much the ſame Force by its Weight directly 
downwards and laterally or ſidewiſe, when theſe 
preſs'd Parts f g and a b were taken ſo ſmall, that 
the Heights I a and I 6 differ ſo little. 


SECT. XXXIX. An Experimental Compariſon of 
the aforeſaid Preſſures in Water upon an equal Part. 


XLI. Bu r ſince the above-mention'd Experi- 
ment does only ſhew the Equality of theſe Preſ- 
ſures in Air, to the end, that the ſame may be re- 
preſented in ſome other Fluid, as Water for In- 
ſtance, we placed the aforeſaid Bottle ABPQ, 
with and without the Tube abgh, in a Veſlel of 1 
Water LMNO : So that the Water in the Veſ- BI 
ſel was as high as L O above that in the Bottle, 4 
and we obſerv'd in both Caſes that the Water in 
the Tube E W, roſe and continued at -x an 
equal Height with that in the Veſſel LM, and | 
conſequently higher than that in the Bottle R T. 1 
So that the Water in the Veſlel LMNO, whe- 14 
ther preſſing perpendicularly upon f g, or laterally 
againſt a b, exerted an equal Force and Preflure 


upon equal Parts, as fg and a6, when taken T1 
{mall enough. SECT. F] 
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SHC. XL. The Greaineſs of a Lateral Preſſure po: 
a Plane. 


XLII. Fx om whence it follows, that we may 
return again to our former Thread, and to Tab. 
XXVI. Fig. 6. and compute what a Force of 
Preſlure a perpendicular Part A E ſuffers laterally 


from the Water as high as A K in the Veſſel AQ 


PK, in Compariſon of the Force which an equal 
Part E I, lying horizontally, undergoes from the 
incumbent Water A E ig ; we muſt firſt ſuppoſe 
the preſs'd Parts or Planes A E and E to conſiſt 
of other ſmaller Parts, or of very ſmall Points, 
A, B, C, D, E, F, G, H and 1. | 

Secondly, That each of theſe Points or little Par- 
ticles B, C, c. does ſuſtain juſt as ſtrong an Acti- 
on from the lateral Preſſure, as b and d from the 
Preſſure downwards of the viſible Heights a b, 
c d, &c. of their incumbent Water. 


XLIII. Let us then for Conveniency ſuppoſe, 
that AE alone does conſiſt of five equal Parts, 
A, B, C, D, E, and EI of five Parts alſo, E, F, 
G, H, I: Tho' we ſhould proceed more ſurely, 
if we ſuppoſed theſe Parts to be much ſmaller, 
and that AE as well as EI, did conſiſt of ſome 
Thouſands or Millions of the ſaid Parts; foraſ- 
much as then the Heights a b, cd, &c. of the 
higheſt and loweſt Ends of theſe Parts would 
hardly be different, as has been already mention- 
ed above. | 

We have however taken ſuch a ſmall Number 
as 5 here, it being ſo repreſented in the Figure, 
and becauſe, whether the Number of the Parts 
be great or little, the Iſſue of the Calculation 
will be the ſame. 


. To 
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To come to it therefore; If it be ſuppoſed that 
the Height a 6 contains 1 Pound, that of c d, 2 
Pounds, e f, 3 Pounds, g I, 4 Pounds, and ſo on, if 
more Parts be taken, it has been proved before, 
that there is an equal Lateral Preſſure upon the 


Point. | 
A, as downwards on a, and becauſethere ft, 


is no Height or Column of Water in-> © 

cumbing on a, it bears 
On Bas on 6, and by reaſon of the 

Height a b, the ſaid b bears "Ga 

OnC as on 4, and becauſe of the Height 0 

c, it bears 1 
On Das on 5, and becauſe of the Height 5 

df, it bears 3 
On E ason I, and becauſe of the Height 0 

g 1. it bears 4 
So that the Weight which all the Points? 10th. 
together bear, is km 
Furthermore : Each of the Points E, F, 

G, H, I, have incumbing on them a 

Height or Column of Water equal to 

gl, and conſequently each bears 4tb. > 26tþ. 

which being multiply'd by 5, there 

being ſo many Parts ſuppos'd in A E 

and ET, the whole E I bears - 


SHC r. XLI. The Hydroſtatical Law of Lateral 


Preſſures. 


XLIV. Fa oM whence therefore reſults this 
Principle concerning the lateral Preflure of Fluids, 
namely, that the lateral Preflure upon A E being, 
in this Caſe, 10 th. is the half of 20 tb. or of the 
Preſſure downwards, which the {aid A E if it lay 
horizontally at E I, level with the loweſt PointE, 
would ſuffer from its incumbent Water AE Ig; fo 
that in order to know the Water being the Height 

Yor. IH. Nan AK, 
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AK, how great is the Preſſure which AE bears, 
we mult ſer off A E horizontally on EI, which 
bears the Preſſure downwards of its incumbing 
Water AE Ig; and draw EI, which will take in 
the preſſing Fluid AEIA, or the half of AElIg. 


XLV. It muſt not be thought, that if the : 


Number of Parts, of which AE or EI are com- 
pos'd, were much greater than 5, it would alter 
the Proportion; ſince, let the Number be never 
ſo great, all the Numbers from o forwards, being 
continually multiply'd with the Unit, do always 
make up the halt of their greateſt Number, ſo 
otten taken, as (the o or Cypher being reckon'd 
among them) their Quantity amounts to. 

This is plain to Mathematicians, and any Bo- 
dy elſe may, for his Satisfaction, compute it with 
a greater Quantity. 


Sr r. XLII, and XLIII. Two Experiments about 
Lateral Preſſures. 


XLVI. You may find what we have ſaid 
Num. XLIV, and XLV. demonſtrated after ano- 
ther manner by Monſieur Steviz, in his Hydroſta- 
tics ; but ſince we, in order to render our Con- 
cluſions more certain, are wont to deduce our 
Proofs from Experiments, we will here add the 
following Experiment, as we find it ſtanding up- 
on our Notes ſome Years ago, omitting the whole 
Calculation for Brevity ſake. : 

We caus'd to be made a Quadrilateral Veſlel 
(Tab, XXVII. Fig. 2) the Height of which MK 
was about 26 Inches, with a ſquare Hole that 
could be ſtopp'd with a Piece of Wood HDRS 
of the like Dimenſions, being of the Breadth of 
a Foot at R D, and of the ſame Length at HD; 
which Piece of Wood was adapted to the Hole 


after 


t] 


0 
lat 


Pen 


of the wooden Plane DRS H, which 
lateral Preſſure, was not equal 


= — K — d Mee . * — 
—— 
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after ſuch a manner with a Leather fix 


Edges, as to prevent the Water from 003: 
at the Joints. 


This Veſſel being fill'd with Water up to BD. 
we knew that there was the Weight 


iq 
acer preſſing laterally upon the Pj 7 l 


equal to D R, or to the Height of the uppermoſt 1 
Part of the ſaid Piece of Wood. 


eVINg then examin'd into the Force of this C 


ing | 
Preſs d inwards at E A by , could reſiſt a Weight 74 
of between 31 and 32 Pounds 


was 


ſufficiently verified hereby, ſince 42 Hnland Foot 


of that Water was about twice as heavy. 
. 5 


is, or where the lateral Preſſure is ſtrongeſt. 
n order to do ſo, Care was taken that by the 
cans of the croſs Piece of Wood V W, the 
xis E of the Ballance might be thtuſt up or 
own; and we found that when the Ballance | 
| the flat Piece of | 


Wood (the ater being at higheſt) yielded to a 14 
much ſmaller Weight or Preſſla re which ſhew'd 


<a 572 


ater up to G K, ſo that the upper Part DR 


bears tlie 4 
to the upper Su- is 


XLVIL We then $11 the Veſſel quite full of. ik 4 


| Perficies of the Vater, but was below it the 
Length 


V or. III Nnn 2 


962 The Religious Philoſopher. 


Length of K D, or of of a Foot, that is 8 
Inches. Wherefore, if what is ſaid before be true, 
and that HK were 1 of a Foot, or 20 Inches, 
we ſhould have ſeen the lateral Preflure on H D 
RS reſiſt a greater Weight. 

Having therefore rais'd the Axis a little higher, 
ſo that A, the End of the Ballance, being hereby 
apply dto the Center of the Preſſure, was alſo high- 
er, we found that by putting on the Weight Y of 
77 Pounds, the wooden Plane immediately gave 
way, but that the lateral Preſſure held good a- 
gainſt 73 or 74 Pounds. 

This agreed pretty near with the foregoing 
Rale, as we found by computing after the fol- 
lowing Manner: 

Let Tab. XX VII. Fg. 2. be transferr'd to Fig. 3. 
and that the Water is from HS to K Z. Then 
H K equal to 1, or + of a Foot is equal to PH 
(if we ſuppoſe this ſame ¶ K to be lying hori- 
zontally) and HS is a Foot : So that the whole 
Body of Water of this Breadth, Length and 
Depth ©; of a Cubical Foot; and the half of it, 
which preſſes laterally upon K HZS will be 5 
of a Foot. If now we ſubſtract from thence the 
Water's lateral Preſſure upon K DRZ, to wit, 
of a Cubical Foot, it being the Half of 5 a 
Foot of Water (which laſt expreſſes the Magni- 
tude of a Body, the Length whereof R D is 1 
Foot, the Breadth m D, and the Height K D 
likewiſe + of a Foot) there will remain the lateral 
Preſſure of , or g of a Foot, or otherwiſe 1; of 
a Cubical Foot of Water, that is (ſuppoſing ſuch 
a Foot of Water to be 63 Pounds, or ſomewhat 
more) of 93; Pounds againſt HD RS; which 
— agrees with the Rule mention'd Sc. 


7 
SECT. 
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Sor. XLIV. The Lateral Preſſure adapts itſelf to 


the Height, aud not to the Breadth of Water. 


XLVIIE. W x likewiſe obſerv'd, upon placing 
a flat Board or Partition (Tab. XX VII. Fig. 2.) 
T a b, after ſuch a manner, that the Water, which 
before preſs d upon D HRS, became divided, 
or had not above the half a K of its former 
Breadth K G, that the lateral Preſſure was not 
leſſen d, whilſt the Water continued at its firſt 
Height K G. 

So that from hence alſo it appear'd, that the 
Powers of the lateral Preſſure remain the ſame, 
whether the Breadth of the Water be increas'd or 
diminiſh d; but that upon augmenting or leſſen- 
ing the Height of Water, thoſe Powers are ac- 
cordingly augmented or leſſen d. 


SEC. XLV. The Lateral Preſſure of Water, with 
| Air preſſing upon the ſame. 


XLIX. But foraſmuch as in theſe Experiments 
of Lateral Preſſures we have ſuppoſed Water to 
be the uppermoſt Fluid, ſo that, for Inſtance, in 
the Veſſel ABCD (Tab. XXVII. Fg. 4.) we are 
to ſuppoſe there is no other Fluid Matter above 
the Superficies of the Water A C, the following 
Difficulty ſeem'd to ariſe, namely, that the late- 
ral Preſſure of the ſaid Water A C upon A B would 
be much greater than it is found to be by theſe 
Experiments ; becauſe the Air between A C and 
ooo, Cc. actually preſſing upon A B with the 
Weight of 30 Foot of Water (according to the 
Barometer) the lateral Preſſure againſt A B would 
appear to be conſiderably encreas'd. 


Nun 3 But 
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But upon the whole Matter, we ſhall ſhow by 
| the following Calculation, thar the lateral Preſſure 
| of Water in the Veſſel A BDC upon AB, is not 

ſo much increas'd by the Weight of the Air above 

AC, as that the Force which A B withſtands, or 

which ſhould preſs inwardly againſt C D (like the 

Weight in the foregoing Ballance, Fig. 2.) could 
be ſenſibly augmented thereby. 

Let the Veſſel ABD C(Tab. XXVII. Fig. 4) 
be fill'd with Water up to AC; above which let 
us ſuppoſe a Column of incumbing Air as high as 
oooRooo; we know that the ſaid Air being 
allo on the other Side of A B, at A, B, i, u, will 
NN likewiſe againſt A B lateral y from the Side 
gf © hf OT 

Now to find what preſſure AB uncergoes by 
the Water on the Side D C, and by the Air on 
the Side x i, and how-much the firſt Preſſure ex- 
ceeds the laſt : 

Let us call the Weight of the Air gravitating 
upon each Point in the Plane 2 N, to wit, z O, 
m O, E O, &c by the Name of a. 

Leet the Gravizdtidh of the Water K F on the 
Point F be b, then L G is 2b, and MHz b, Cc. 

Let the Air-Weight of kf on the Point f be c; 
then is L, 2 c; mb, 3 c, &c. 

Whereupon (according to the Calculation in 
Sect. LI. it we do here. alſo ſuppoſe five Points of 
Preſſure) the Force of the ſuperior Air, and of 
the Water in A BCD, which preſs A B laterally 
towards ni, will be F a with 10b. And on the 
contrary, the Force of the upper Air, and of that 
Air which is at ui B A, which preſs' d A B late- 
rally back towards DC, will be 5 a with 10 c. 
So that theſe two Powers preſſing laterally againft 
each other, being drawn by each other, the Force 


wherewith A B is preſs'd laterally towards z 7, 
will be 10 þ leſs 10 c. 


Now 
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Now without the ſuperior Air, the lateral Preſ- 


ſure of the Water (according to Sec. LI and L1I.) 


would be equal to 106; and c is equal to about 
7557 Part of b, if we ſuppoſe Water to be 1000 
times heavier than Air. So that the ſurrounding 
Air does only leſſen the lateral Preſſure of the 
Water ;;,;- part; which in the foregoing Experi- 
ment can make no ſenſible Alteration, and conſe- 
quently the aboveſaid Difficulty is obviated. 


Szcrt. XLVI. The Augmentation and Diminution of 
the reſiſting Force of Fluids produces Motion, and 
the Force thereof. 


L. Hitnetx ro we have conſidered the up- 
ward and downward Preſſures of Fluids which 
are quieſcent or ſtagnant, either by reaſon of Pow- 
ers really acting upon and againſt each other, or 
elſe by the Reſiſtance and Obſtructions of Moti- 
on; we ſhould now naturally proceed to inquire 
into the Powers of thoſe Fluids that arc in actual 
Motion ; but foraſmuch as this would require a 
whole Book to account for it, and ſince what we 
propos'd to ſhew here concerning the Law of Al- 
titude or Depth, may likewiſe be conceiv'd by the 
Preſſure of ſtagnating Fluids; we will not inlarge 
this Digreſſion, which to thoſe who underſtand 

Hydroſtatics, may ſeem already much too long. 
We ſhall only obſerve further concerning the 
Powers preſſing upon each other, that if in Tab. 
XXVII. Fig. 5. The Tube b kg is equally fil'd 
with Water up to a and 7, ſince d is preſs'd up- 
wards by a b, and downwards by f d, the Part d 
will quieſce or ſtand ſtill, if the Powers a b and 
df are equal; but if one of em be leſlen'd to ed, 
or the other increas'd to h, d will be removed 
towards that Side where the Force is ſmalleſt, or 
in this caſe to g; and even with as much Force, as 
| Nnn4 the 
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the Difference of both Powers is, that act on each 
Side upon d. This may be eaſily ery'd, and wants 
no further Proof. | 


SFT. XLVIE Fluids are moved by, or rather af- 
ter taking away a Reſiſtance, andthe Force thereof. 


LI Morton may likewiſe be produced, by 
removing a Reſiſtance which obſtructed Motion. 
For Inſtance, blow into a Tube at g, which is 
fil”d in both its Legs with Water up to a and f, 
till the Water ſubſides from f to e, and rifes from 
a to h on the other Side; then prefently ſtop the 
Orifice g with your Finger ; whereupon all will 
ſtand till, and your Finger will become the Im- 
pediment or Reſiſtance of Motion. This ap- 
pears by removing your Finger, upon which the 
Motion will enſue. 

Now by what has been ſaid it is obvious, that 
whilſt the Finger continues upon g, and the Fluid 
is ſtagnant, the Part d is preſs'd upwards by 5, 
and downwards by dg; and that the reſiſting 
Power or Finger is preſs'd upwards by the diffe- 
rence of the Powers hb and 4g. So that this 
Reſiſtance or Finger being taken away, a Motion 
will be made towards the Side of the Reſiſtance; 
and even with that Force with which the Refi- 
ſtance was prefs'd when the Fluids were quieſ- 
cent, unleſs upon removing the Reſiſtance, no 
other actual Force begins to operate. 


S ECT. XLVIII. Panſcion to Hydraulics, or ſome 
few Hydreſtatical Examples. 


Nov that Fluids do fo exactly obſerve theſe 
Laws; that, Firſt, every thing which is deduced 
from thence by good and juſt Conſequences (all 
Circumſtances being rightly obſerv d) is like wiſe 

N expe- 
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experimentally verify'd in the ſame ; And, Second- 
B, that theſe Fluids, before they recede from this 
Lau of Aliitude or Depth, do moreover produce 
Effects, which, to ſuch as are unexperienced in 
Hydroſtatics, appear to be ſo many Wonders, and 
of whoſe manner of operating, even the greateſt 
Mathematicians acknowledge themſelves igno- 
rant, or at leaſt uncertain, we wall prove by ſome 
few Inſtances. 


S xc tr. XLIS. Calculation of the Force of a 
Syphon. 


LI. Tur Firſt Inſtance, that we may begin 
with one that is ſimple, ſhall be the Operation of 
a Syphon. 

ABCD is a Veſſel fill'd to the Brim with Wa- 
ter (7ab. XXVIII. Eg. 1.) in it there is placed 
a Curve Tube or Syphon EGH K, likewiſe full 
of Water, the Orifice whereof I K is for that 
purpoſe ſtopt with the Finger or otherwiſe. 

If now you remove your Finger from I K, 
every Body knows experimentally, that the Wa- 
ter will run out from I K to Z, riſing up in the 
mean while in that Part of the Syphon E G. 
which is ſhorteſt, and coming down in the longeſt 
HK, as long as the Water in the Veſſel conti- 
nues higher than the Mouth of the ſhorteſt Leg 


EF. 


Now to know from the foregoing Principles, 
the Force and Manner whereby, and whereon 
this Operation of the Syphon is brought about: 

Stop the Syphon again with your Finger at 
I K, by which means the Water in that, and in 
the Veſſel will ſtagnate. 

Suppoſe then W X to bethe upper Place of the 
Air which preſſes here upon the Water, and pro- 
duce the Horizontal Plane of the Water AD, 


thro” 
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thro PQ to. RS, whereof LM, NO, PQ 
and RS are equal Parts; thereupon, according 
to the preceding Rules, the Part LM will be 
preſs'd with the Weight of the Column of Air in- 
cumbing on it. 

Let us for Brevity ſake call the Preſſure of 
Weight thereof upon L M, a, or if you pleaſe. 
100 Pounds more or leſs; elpecially if People be 
not uſed to this way of Letters. 

Accordingly we will expreſs the Weight of the 

Water Column PQI K by & or 10 Pounds, and 
that of the Air RS T V. being of the ſame 
Height, by c or x Pound. 
Nou ſince L M, N O, PQ, which are all 
equal Parts of the ſame Horizontal Plane A G, 
and all Water, and to all which we may ſuppoſe, 
that a Line or Thread may be drawn, without 
pa ſſing thro' a ſolid Body, or any other Fluid be- 
ſides Water. 

And ſince by the Action of the Syphon the 
Plane LM moves, or is preſs'd downwards, that 
of N O upwards, and that of P Q again down- 
wards, if every Thing be reduced to Reſt by ſtop- 
ing the Orifice I K, the Powers whereby the ſaid 
Planes were preſs'd up and downwards will be 
equal, according to Se. XLI, Cc. and LM be- 
ing preſs'd downwards by the Weight of the Air- 
Column L W M, that is, by a, or by 100 Pounds, 
NO will be preſs d upwards, and P 2 down- 
wards by the ſame. 

If now we join to the Weight of this Air- Co- 
lumn of @ or 100 Pounds, which Preſſes PQ 
downwards, the Water- Column PQIK of “ or 
10 Pounds, by which IK is likewiſe preſs'd 
downwards ; the Force or Weight that preſſes 
IK will conſiſt of a join'd to b, or of 100 and 10 
Pounds, to wit, of the Air and Water-Columns 

together 
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together. And ſo it is with this Force, that the 
Water gravitates downwards to Z. | 

If now the Horizontal Plane paſſing thro' I K 
be extended to V, and T V ſuppos'd equal to 
IK, then will T V be preſs'd downwards by the 
whole Air-Column T V X, that is by RSX of 
a, or 100 Pounds (the ſame being equal to LM W) 
and by RST V of cor 1 Pound; that is, of a 
and c, or 100 and x Pounds together. 

Now with juſt ſo much Force (according to 
Seft. XLIII.) is the Part I K, or rather the Air 
preſſing againſt I K, or the Finger (if we do not 
conſider the Thickneſs thereof ) preſs'd upwards. 

So that we ſee here two Powers preſſing againſt 
each other on I K, or the Separation of the Wa- 
ter and Air, operating and acting againſt one ano- 
ther. 

Of which, that that preſſes I K downwards, 
has been found already to conſiſt of a added to b, 
or 100 and 10 Pounds. And that which preſſes 
I K upwards, to be no more than of à and c, or 
100 and 1 Pounds; ſo that this laſt, a and c, or 
101 Pounds, (i. e. the ſmalleſt Sum) being ſub- 
trated from a and 6, or 110 Pounds, the Remain- 

der is b leſs c, or 10 leſs 1, that is 9 Pounds. 

And this ſhows the Force wherewith I K is 
preſs'd downwards more than upwards, and it is 
equal to the Weight by which the Water Column 
RQEI, 4 or 10, exceeds the Air-Column 
PSTV,corr. 

So that if you remove your Finger from I K, 
and ſuffer theſe two reciprocally gravitating Pow- 
ers to act againſt each other, it is plain, that the 
Water at the Orifice of the Tube I K, is by the 
lately mention'd difference of Weight between the 
two Columns PQKIandRST V, that is 3 leſs 
c, or 9 Pound Weight (ſuppoſing all the Numbers 

| to 
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to be as above) preſs'd or protruded downwards 
to Z. 

Thus we ſee the Force wherewith a Syphon 
flows, deduced from the aforeſaid Principles, and 
the Fact 1s obvious to every one. 

But we muſt beg our Readers to take notice 
bere, as well as to remember hereafter, that we 
do by no means pretend that theſe Numbers of 
100, 1, 10, Cc. are the juſt Proportions of the 
Weight of Water and Air; but that we only mean 
thereby, to ſhow that a Column of Water is much 
heavier than a like Column of Air, and to conſult 
the eaſe of thoſe who are not acccuſtom'd to Let- 
ters in Calculations. 


Scr. LI. Of a Fountain that Spouts or Springs 
higher than the Water that ſupplies it. 


LIII. Let us now propoſe an Inſtance that is 2 
little more compounded than the former. 

How to make a Fountain whoſe Stream riſes much 
higher than the Water above in the Ciſtern, which cau- 
fes it to ſpring out without the Application of any Force 
Pumps, Bellows, or other Iuſtruments, and wit hout any 
other Means whatever, ſaving the Gravity or Weight 
of the Water itſelf. 

This may be done after the following manner : 

ABCD (Tab. XXVIII. Eg. 2.) is an open 
Ciſtern, from which an open Tube N R is carri- 
ed downwards thro' the Covering E H of another 
Ciſtern EF GH, ſhut fo cloſe that no Air can 
get in, paſſes down to R, almoſt to the Bottom of 
the Ciſtern F G. 

From the upper Part of this loweſt Ciſtern E H, 
there riſes a ſecond Tube S T, paſſing on almoſt 
as high as T D, or the Lid of a ſecond Ciſtern 
DCKI, which is likewiſe cloſed ; and from 
thence there is again derived a third Tube to 

LMQ, 
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LMQ, which is ſtopt with a Cock that has a 
large Orifice at M O. 

Moreover, in the Ciſtern DC KI, there is a 


Hole at P, which can be open'd and ſhut by ano- 
ther Cock or Stopper. 


To ſet this Machine to Work : 

Pour in Water at the Orifice P into the Ciſtern 
DCI, till the Tube LZ QO be full, ſhut the 
Cock MO, continuing to pour in Water at P, 
till the Water riſes in the ſaid Ciſtern to the 


Height T I, or level with the Mouth of the 
Tube T. h 


Then ſhut the Cock P, and pour Water into the 
Ciſten ABCD till it riſes to the Height 2 T. 
This is not indeed abſolutely neceſſary here, bur 
is preſcrib'd, to the end, that by taking the ſame 
Height of Water in both the upper Ciſterns, the 
Calculation may be the more ſimple, and conſe- 
quently more intelligible to unexperienced Per- 
{ons. 

This being done, and every Thing at Reſt, up 
on opening the Cock M O, you will ſee the 
Stream of Water riſing up to V thro* the middle 
Orifice of the flat Plate 5 6, or at leaſt to a very 
conſiderable Height above the upermoſt Superfi- 
cies 2 T of the Water which is in the Ciſterns 
ABCDandDCEI, and which preſſes up the 
Stream 6 V. 

It muſt be here obſerv'd, that foraſmuch as the 
Water of the upper Ciſtern A BCD deſcends in- 
to the lower K F GH during the Play of the 

Fountain, there muſt be a Hole in the latter from 
whence the Water may bediſcharged ; which be- 
ing done, it muſt be ſtopt again, if you would play 
the Fountain again. 

Or otherwiſe (which I find moſt convenient in 
mine) you may place a little Pump at 2 thro? the 
Tube NR, down to the Bottom F G, and then 


Pump 
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pumpthe Water out of the lower Ciſtern EF G H 
thro N, the Cock being open'd in the Ciſtern 
DC KI. 

To know then with what Force the Stream ri- 
ſes from the Cock N O, or the Orifice 5 6 : 

Let the ſaid Cock be turn'd or ſhut again, 
whereupon the upper Ciſterns and Tubes being 
fill'd with Water, all will be ſtill ; and let it be 
ſuppos'd (that we may not repeat the ſame) that 
all the Tubes as well the real ones NR,TS,L Z, 
as the imaginary ones W 2, X 4, and 45, are of 
the ſame Width. Tho' this likewiſe is only re- 
quir'd for Calculation ſake, ſince we may other- 
wiſe uſe for this Purpoſe, ſuch a Part only of a 
larger Tube as is equal to the Width of a ſmaller. 

Let then W X be the uppermoſt Plane of the 
external Air; and let that of the Water T Y be 
continued to 4. Conſequently, as we have ſhewn 
before, the Part 2 of the Superficies of the Water 
in the upper Ciſtem A BCD, will be preſs'd 
downwards by the Column of Air W 2. 

Let us again call the Weight of the ſaid Co- 
lum a, or 1000 Pounds. 

After the ſame manner we will term the Weight 
of the Water-Column R 2, b, or 100 Pounds; 
as alſo that of the Air-Column T 3, c or 10 
Pounds too: The ſecond Water Column Y Z ſhall 
be expreſs'd by d, or 80 Pounds, and the ſecond 
Air-Column 4 M by e, or 8 Pounds. 

To proceed then. | 

The Part R of the Horizontal Plane R3 is 
nd downwards under the Tube N R by the 

eight of the Air-Column W 2, or a, otherwiſe 
1000 Pounds jointly with that of the Water-Co- 
lumn 2 R, or otherwiſe b, or 100 Pounds; and 
conſequently by à and & together, or by 11co 
Pounds. 


But 


— — 
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But all Things bing quieſcent, we know accord- 
ing to the foregoing Sect. XLIII. that with the 
ſame Force as R is preſs'd downwards, the equal 
Part 3 is preſs d upwards; ſo that the Force which 
drives the Part 3 upwards, is likewiſe equal to a 
added to b, or 1100 Pounds together. 

Now the Air-Column T 3, nam'd c, and ſup- 
pos'd to be to Pounds, does alſo gravitate with 
the ſame Force upon 3 downwards. Wherefore 
Subſtracting this downward- preſſing Weight c, or 
10 Pounds, from the Force that preſſes 3 up- 
wards, or from a and &, that is 1100 Pounds, the 
Force with which the whole Air- Column T 3, 
and conſequently alſo its Superficies T, by the 
Difference of both theſe acting Powers is moved 
upwards, does reſult from thence. And the ſame 
muſt be expreſs'd by a and 6 together. leſs c; or 
by 1100 leſs 10, that is by 1090 Pounds. 

Again, ſince T is a Part of the Air's lowermoſt 
Horizontal Plane T Y, which Air preſſes upon 
the Water in this Ciſtern DC KI, and fince Y is 
an equal Part of the ſaid lowermoſt Horizontal 
Plane, it follows according to the above-mention'd 
Laws. of Hydroſtatics, that Y is preſs'd with as 
much Force downwards as T upwards ; fo that 
Y is preſs'd downwards with a Force equal to 
the ſaid a and b together, leſs c, or with 1090 
Pounds. 

To which if we here add the Weight of the 
ſecond Water-Column Y Z, that is, of d, or 80 
Pounds, the Part Z 9g will be preſs'd more ſtrong- 
ly downwards with this Weight than the Part X; 
and conſequently the Weight which preſſes Z 9 
downwards, will be equal to a, band d together 
leſs c, or 1000, loo, and 80 together, leſs 10; 
that is, 1170 Pounds, 


And 
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And fince Z 9 and M Q are equal Parts of the 
Horizontal Plane Z O, MO, preſs'd with the 
ſame Force upwards : 

If now the Cock at M O had no conſiderable 
thickneſs, and yet hinder'd the Water from ſpring- 
ing out, it would appear that M O were preſs d 
downwards with the Force of the whole Air- Co- 
lum MX, that is of X 4, a, or 1000 Pounds 
{for this is equal to W 2) and 4 M, e or 8 Pounds, 
that is, taking in all together, M O is preſs d 
downwards by a and e together, or 1008 Pounds. 

And it has been ſhewn before, that it is preſs d 
upwards by a, 6 and d together, leſs c, or by 
1170 Pounds. | | 

Wherefore, if we ſuffer theſe up and downward 
preſſing Powers to operate on each other, as they 
do, when the Cock is open'd at MO; it is plain 
that the Water which preſſes upwards at MO 
being ſtrongeſt, will over- ballance the oppoſite 
Power that preſſes the ſaid M O downwards, and 
be driven upwards by the difference of the Powers 
acting againſt each other. 

This Difference is found by Subſtracting the 
ſmalleſt downward preſſing Force a and e toge- 
ther, or 1008 Pounds, from the greateſt 4, $ and 
d together, leſs e, or 1170 Pounds. 

So that the Difference, or the Force where- 
with the Water aſcends at M O, is equal to $ and 
d, leſs c and leſs e, or to 162 Pounds. 

Or to expreſs the ſame by Words that may be 
apply d to the Fountain, and to take theſe Things 
for the Letters which they denote : The Water 
will be protruded out of the Cock M O, with a 
Force equal to the Weight of both the Water-Co- 
lumns 2 R and Y Z, Subſtracting the Gravity of 
the two Air-Columns T3 and 4 M. 

Now fince the Weight of the Air with reſpe& 


to that of Water, is as 555, it may be omen 
this 


— — 
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this Calculation, as making no conſiderable Alte- 
ration therein. And we may advance, without 
committing any Miſtake worth Notice, that this 
Fountain ſpouts with as much Force, as if the 
gravitating Water in the Ciſtern had the Height 
of both the Water-Columns'2 R and Y Z, that 
is, of b and d placed one upon the other. 

So that from hence it is eaſie to infer, why the 
Stream M ſprings much higher than the high- 
eſt Water A 2 in the Ciſtern, ſince the Height 
thereof alone is equal to that of a Water-Co- 
lumn 2 R in this Contrivance of a Fountain. And 
that Experience agrees with theſe Propoſitions, 
every Body that pleaſes to try, will find as well 
aS We. 


Sec r. LII. Of a Fountain of Hero, the Stream 
whereof is longer than the Fountain high. 


LIV. Sour Years ago, I caus'd to be made 
another kind of a Table-Fountain, of the Nature 
of that of HeroAlexandrinus ; but with this Diffe- 
rence, that whereas in that of Hero it is not poſ- 
ſible to make the Stream that ſpouts out to at- 
tain to the Height equal to that of the Fall of the 
Water, or of the Fountain itſelf; yet in mine, 
notwithſtanding the Height of the Machine, was 
no more than 3 Foot, the Jet roſe ſtrongly five 
Foot higher than the Water in the upper Ciſtern. 

The Structure is thus: G A F H (Tab. XX VIII. 
Eg. 3.) is the uppermoſt Ciſtern, being open, and 
having under it two ſmaller, and every where 
Air- tight Ciſterns AB CD, and DC EF; each 
of theſe has an Orifice or Hole, one at M, t'o- 
ther at N,-and both of 'em may be render'd alſo 
Air-tight, by ſtopping them with a Cork cover- 
ed with a wet Bladder, or a Cock. There are 
likewiſe two cloſe Ciſterns below, S T RP, and 

Vol. III. O oo PR QO 
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PRQ O. From the Bottom A F of the 4 
moſt Ciſtern G A FH, there paſſes a Tube K I 
downwards almoſt to the Bottom R T of the Ci- 
ſtern PRTS; but in ſuch a manner that the 
ſame, or whatver it contains, has no Communi- 
cation with the Ciſtern DCE F, through which 
it paſſes. And from 3 in P 8, there is carried a 
Tube 3 L upwards, juſt below the uppermoſt 
Plane D F of the Ciſtern DCEF; from the 
Bottom of which CE, there deſcends again at 9 
a Tube at 9 h, terminating in the other Ciſtern 
QO PR very near the Bottom of it QR. And 
this ſame Ciſtern QO PR ſends again a Tube 
4 Z upwards, which beginning at 4 is carried on 
to Z, exactly under the uppermoſt Plane A D of 
the Ciſtern AB CD. Laſth, At AD there is 
a Tube pr cloſe ſolder'd at 5 6, which riſes to 
only, or a very little higher than the Plane 
AD; and paſſes downwards to P, or nearer to 
the Bottom B C, | 

Oa the Top of this laſt Tube, we fix'd ano- 
ther 8, which at W $ was cover'd with a flat 
Plate, having 2 ſmall round Hole in the Middle 
of it, thro' which the Stream was to paſs, and 
we clos'd it at the Joint r with Emplaſtr. de Mi- 
nio, ſo that it was impervious either to Water or 
Air. 

Now to ſet this Machine to Work : 

We inverted or turn'd it upſide down, ſo that 
the Ciſtern G A F H was undermoſt, and having 
fill'd both the Ciſterns AB C D, and DCE F, 
with Water at the Orifices M and N, we ſtopt 
the ſaid Orifices very cloſe with a Cork and Blad- 
der, putting a Finger in the mean time upon the 
Hole in the little Plate W 8, to the end that the 
Water pour'd in at M, or ſo much of it as was 
above p, might not run out, 


Then 
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Then ſuddenly placing the whole Machine in 
its former State, ſo as that the Ciſtern G A F H 
was again uppermoſt, we pour'd without delay 
ſome Water that was at hand in the ſaid C1- 
ſtern ; whereupon, preſently atterwards, we ſaw 
a Stream 8 7 riſing out of the Tube r 8 thro” the 
little Hole, which Stream, when meaſur'd, was 
much longer than the Height of the whole Ma- 
chine, as has been already ſaid. 

It will not be neceſlary to give an Account here, 
how the Water ſubſiding, or ſinking from G A F H 


thro' the Tube K I preſſes the Air out of the Ci- 


ſtern PRS J thro' the Tube 3 L upwards, which 
finding no room any where but by preſſing down- 
wards the Water in the Ciſtern DCE F, and in 
the Tube Y h, protrudes the ſaid Water towards 
the Ciſtern OQRP with a much greater Force 
than that of its own or ſingle Gravity. At which 
Place the Water likewiſe aſcending, the Air is 
protruded with the ſame Force from OQRP 
thro* 4 Z to the Ciſtern A B CD, which (with- 
out counting the Air in the Tubes Lg and Z v, 
becauſe of its Levity and ſmall Reſiſtance) cau- 
ſes the Water to ſpring out of the Tube p 8 ; af- 
ter this manner with almoſt the Force of both the 
Weights of the Water Columns Y band K I. In 
the ſame manner we may deduce the Operations 
of the foregoing Fountains, Syphons and others, 
whereby, without any Calcutation, we may allo 
form a general Idea of their Properties. I thought 
it ſufficient to give my Readers one only Inſtance 
here, it not being my Deſign to write an entire 
Syſtem of Hydroſtatics. They who would im- 
pute the Force wherewith the Water iſſues out of 
the Fountain exactly, may do it after the Method 
of the aforemention'd Examples. 

But before I proceed any further, I muſt add, 
that this Machine may be form'd after a much 
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more convenient manner, ſo as that one need not 
invert it, nor yet ſtop the little Hole of the Co- 
lumn W 8 with the Finger, or any thing elle ; 
this may be done by Stop-Cocks in other Places, 
and by making the Orifices M N above at AF, 
as is known to every Body that has any Skill in 
theſe and other kinds of Water-Works. Yet I 
have rather choſe to expreſs it in the preſent man- 
ner, becauſe it is that in which I made the Ex- 
periment, and in a Place where we could form 
this whole Structure of no other Metal than Tin, 
nor could have the Aſſiſtance of ſuch Workmen as 
ate neceſſary in ſuch Matters. Whereas the other 
Fountain was prepar'd by a Perſon of good ſudg- 
ment, and who was well inſtructed concerning the 
Frame and Maker thereof. 

Nor vill it be difficult to one that rightly un- 
derſtands this, and the foregoing Diſpoſition of a 
Fountain, to cauſe a Stream of Water to riſe up 
to a given Height by a requiſite Multiplication of 
Ciſterns and Tubes, the Height of the Deſcent of 
Water being likewiſe given. It is certain at leaſt, 


that all this may be deduced by Argumentation, 
and confirmed by Experience. 


SecT, LIII. The Motion of Water in a Curve Tube. 


LV. Ix the laſt Place we ſhall add ſome- 
thing, which, tho' of little Importance, yet at 
firſt Sight has appear'd wonderful even to ſome 
Mathematicians themſelves, to whom we have 
ſeveral times communicated it; and which ſerves 
to confirm the foregoing Laws after a ſtrong 
manner. 

Inn T is a Ciſtern or broad Veſſel ( Tab. 
XX VIII. Eg. .) fill'd with Water up to the Brim ; 
PONMis a Cylindrical Glaſs, with the Bottom 
PO upwards, and the Mouth M N juſt under 


the 
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the Surface of the Water in the Ciſtern, and con- 
taining before it was inverted, ſome Water in it, 
which (the Mouth of the Glaſs being thus turn'd 
downwards,) continued ſuſpended therein at the 
Height AR. 1 

Moreover, LB V is a Curve Tube, both Legs 
of which being fill'd with Water to the ſame 
Height L and r, I put my Mouth to the Orifice 
V, and blow d it back from to A, thereby cau- 
ſing it to run out at L. 

The Water by this means being contain'd be- 
tween Land A, to prevent its ſubſiding at L, and 
riſing at A; I preſently ſtopt the Orifice V with 
my Finger, whereby the Water remain'd ſo much 
lower at A than at L. 

Then I put the ſaid Tube LB A under the 
Glaſs MN OP, ſo that a Column T L of Wa- 
ter, (and the Glaſs being not quite full) a Column 
alſo of Air u T was above the Orifice L. 

Thus the Water being atunequal Heights in the 
Tube, under the Glaſs, and in the Ciſtern; (for- 
aſmuch as that in the Leg of the Tube L B, was 
not only the entire Length S L or Ar higher than 
in the other Arm þ V ; and beſides the Water-Co- 
lumn T L preſs'd yet more upon the Orifice L, 
without counting all the Air Tu,) who could at 
firſt ſight, unleſs he were well vers'd in Hydroſta- 
tics, imagine otherwiſe, than that by the greater 
Height of Water, at S L, or rather at ST, the 
Water would be forced upwards at A, when the 
Finger was remov'd from V. 5 

And yet we find by Experience, that inſtead of 
A riſing to r, the Water will ſubſide from A to 
F, as ſoon as ever the Finger is taken from V. 

To diſcover therefore the Reaſon of this Pheno- 
menon, ſo ſurprizing to ſome People, nothing more 
is neceſſary than to trace the ſame back to the 
before-eſtabliſh'd Laws of Fluids, when you have 
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again blown the Water down to A, and ſtopp'd 
the Orifice V, and reduced all to its former 
State. 3 8 | | 

Let us then again ſuppoſe W X to be the upper 
Superficies,and A E a Horizontal Line drawn pa- 
rallel to YZ. Now let the Air-Column WE 
equal to X A (the Finger being remov'd from 
V) be each call'd a, and the little Water-Column 
AF be call'd ; and the little Air-Cotlumn GE. 
of the ſame Height with A F, be c; each of the 
Water-Columns Ho and D T be d; and the little 
equal Air-Columns tg and u T be e: Whereby, 
according to the foregoing Method, the Force 
may be computed with which the little Water- 
Column A F is preſs'd down to F, or to the Depth 
I. 3 

But this may be likewiſe more briefly done af- 
ter the following manner: The Part G is preſs d 
by the Air-Columns W E and E G, or by a and 
c ; but (according to Set. XLIII.) the Part F ly- 
ing in the ſame Horizontal Plane Y Z, is preſs'd 
upwards with the ſame Force a andc, when upon 
ſtopping the Orifice V with the Finger, all is ſtill ; 
foraſmuch as there can be drawn a Thread from 
G to F, without paſſing thro* any other Solid or 
Fluid Matter : But if now you remove the Fin- 
ger from V, the Part will be preſs'd down by the 
Air-Column X A a, and the little Water-Column 
AF, Y; ſo that the Force which preſſes F up- 
wards, is a added to c, that which preſſes the 
ſame downwards is a added to b. 

Now ſince ; is Water, and c Air, the down- 
ward preſſing Force upon F, or a added to b, is 
greater than the Force preſſing upward expreſs'd 
by a and c; and conſequently the Part F is preſs d 
downwards by the Difference of this Force, or by 
the Force of Gravity wherewith the little Warer- 
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Column excceds the equal Air- Column E G, that 
is by b leſs c. 

From whence it appears, that whilſt A F or þb 
is Water, and heavier than G E or c, which is 
Air, the Part F; and conſequently the Column 
A F, will be preſs'd or move downwards, and 
never ceaſe till A ſubſides to F, and the Column 
A F becomes Air likewiſe. 

And then the Difterence of A F and GE, or 
b leſs c will be nothing, and the Force prefling up 
and downwards upon F, equal ; for which Rea- 
ſon the Water in the Tube VV will not be higher 
than at F, or equal to Y Z, when all is quieſcent 
by its Weight only. And the ſame is conforma- 
ble to Experience, 

We might here ſubjoin the Demonſtration, that 
if L the Orifice of the Tube LB V ſtood out at 
any Height above the Water QR in the Air 
PQ OR, the Water would not ſubſide ſo low as 
F or Y Z, but that it would remain and reſt pro- 
portionably as much higher above F or Y Z, as 
L ſhould be above Q R. 

I cannot forbear ſhewing here, how neceſlary 
the laſt Obſervation made (Set. XLIII.) is in 
this Calculation; to wit, that ſince the Orifice L 
of the Tube LB V, being under the Water at 
QR, a Thread can be drawn from G to F, that 
paſſes thro* no other fluid Matter than this Wa- 
ter; we may preſently diſcover after a much ſhor- 
ter manner the Preſſure upwards of F, by the 
Preſſure downwards of G. 

But when the Mouth L of the Tube LB V 
happens to be above the Water Q R, in the Air 
PQ OR, we ſhall find that the Thread which 
we would have drawn from G to F, muſt firſt 
paſs thro* the Air PQR O out of the Water to 
the Orifice L, before it reaches E; for which 
Reaſon the aforeſaid ſhort or abridg'd Computa- 
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tinn can't be made true, ſince, for this Reaſon 
F and G will not be preſs'd with equal Force up- 
wards and downwards, the Finger being upon V, 
tho' they be equal Parts of the ſame Horizontal 
Plane. This will appear clearly to every one 
that ſhall compute it after the manner of thoſe 
Examples mention'd, Se, LX, and LXI. 

But this may ſuffice to give a ſhort experimen- 
tal Example of theſe Laws of Hydroſtatics, 

This Experiment may be made with little 
Trouble or Charge, if you put a Curve Glaſs 
Tube in an Ounce Viol almoſt full of Water, a- 
dapted to the Mouth of the Viol, that no Wa- 
ter can run out of it when inverted or turn'd up- 
ſide down. 


S EHC r. LIV, LV, LVI. A Hydroftatical Paradox 


houn by two Experiments. 


LVI. Now that theſe many thouſand Parts 
of which Fluids conſiſt, how ignorant ſoever of 
what they are doing, obſerve ſo accurately theſe 
Laws of Height, that before they depart from 
them, they produce Effects incredible to many 
Perſons, will appear from what follows. 

Let (Tab. XX VIII. Eg. 5.) D C be a round 
ſtreight Tube, of as great a Length and Breadth 
as you pleaſe, in which two other Tubes A C 
and B C do open, or even as many more Tubes 
as the Circumference of the firſt Tube D C will 
contain, and theſe alſo may be as large as you 
will ; but for the ſake of Plainneſs, we will ſup- 
poſe there to be no more than three, and of equal 
Bigncſs. wh : 

Then fill all theſe Tubes with Water to an 
equal Height, which upon opening the Cocks 
G, E, F, will preſs upon the Baſe C of a Veſlel 
of Communication C T E, fitted to the 2 
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and Tubes; and upon removing that Baſe or Bot- 
tom, would run out thro' C. 

Now according to the foregoing Laws, it is 
obvious to all that underſtand Hydroſtatics, that 
if all the Cocks G, E, F, be ſhut, and upon open- 
ing any one of them, the Water contain'd in 
each of theſe Tubes ſeverally, will preſs on the 
Bottom C with the ſame Weight; and that there- 
fore if the Water in D C only (ſuppoſing the 
Cock E open, and G and F ſhut) preſſes on the 
Bottom C with the Weight of 100 Pounds, the 
Water in the Tube A C only (che Cock G being 
open, and E F ſhut) will preſs the bottom C with 
the ſame Weight of 100 Pounds; and ſo likewiſe 
will the Water in the Tube B C. 

Now ſince the Water in each of theſe Tubes 
does alone, and without the Weight of the other 
two, preſs upon the Baſe C with 100 Pounds; 
let one who has never ſeen theſe Hydroſtatical Ex- 
periments, nor heard of 'em, ask himſelf with 
what, or how much Weight all the Water in 
the three Tubes acting jointly, and the three 
Cocks being open, will preſs upon the Baſe C; 
and let him tell us, whether he do not find him- 
ſelf at firſt diſpos'd to anſwer (as I have known 
many learned and ingenious Men do) that ſince 
the Water in each ſingle Tube preſſes upon C 
with 100 Pounds, all three of *em operating to- 
gether, will preſs with thrice the Weight, excep- 
ting the little Water at T HF EG, which lies be- 
tween the Cocks and the Bottom C, and always 
remains the ſame; which however, if the Tubes 
be taken long enough, makes no remarkable Dif- 
ference. | 

Burt in caſe we ſhould tell him : Firſt, That far 
from anſwering rightly, he has quite miſtaken the 
Matter; and that altho' the Water in each of theſe 
Tubes does ſingly preſs upon the Bottom C * 

the 
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the full Weight of 100 Pounds ; yet when all three 
of em act upon the ſaid C together, the Preſſure 
is no more than of 100 Pounds, even though the 
Tubes were larger, and more numerous, and con- 
ſequently contain'd in them a greater Weight of 
Water; for Inſtance, if each Tube like NBF 
were of the Size and Figure of NF R, or any 
other ; provided only that the Water in each of 
the Tubes ſhould continue at the ſame Perpen- 
dicular Height D H, or RS, and the Baſe which 
bears the Preſſure, of the ſame Extent. 

And, Secondly, that the ſame happen'd by vir- 
of the aforemention'd Hydroſtatical Law, that 
no Part, as T H, of a Horizontal Plane T 8, does 
ever bear a greater Burden than the Weight of 
the Column of Altitude, which has T H for its 
Baſis, and DH or R 8 for its perpendicular 
Height : He will ſee indeed that this is a juſt 
Conſequence of this Law ; but undoubtedly alſo 
confeſs, that the manner after which the Water 
muſt be diſpos d in theſe three or more Tubes, ſo 
as not to gravitate more with a triple or greater 
quantity of Water, than with one third thereof, 
is unknown to him. 

The rather, ſince he ſees that ſuch Preſſure is 
perform'd not by a Fluid actually put in Motion, 
but by a quieſcent one. 


LVII. And to the end, that they who read 
this, ſhould not doubt of the Truth of the Expe- 
riment, which, unleſs they were thoroughly vers'd 
in Hydroftatics, they could hardly avoid, let them 
pleaſe to compare the following Experiments 
therewith, which are only made to ſupport the 
Truth of the former againſt thoſe who queſtion it. 
I find them thus deſcrib'd among the Experiments 
which I noted ſome Years ſince on my Journal. 
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I caus'd a Machine to be made after the fol- 
lowing manner: MN QR (Tab. XXVIII. Fig. 
6.) is a Tin Tube having a Cock at K, which can 
ſtop and open the Communication between the 
upper and lower Part of the Tube.From this Tube 
at S, there riſes another oblique one T S, grow- 
ing wider and wider to the Top O T P, after the 
manner of a Funnel, having likewiſe a Cock at 
L, which can open and ſhut a Paſſage between 
the Fluid that is above and that below it; at the 
end of this Tin Tube at Q R, there is another 
Glaſs one QR G H ſtuck into the former, and 
both cemented with Empl. Diachylon. 

Then I took a large Cylindrical Glaſs AE FB, 
and fill'd it up to CD with a ſtrong Pickle, and 
binding the Tin Tube together with the Glaſs one, 
faſt to a tranſverſal Piece of Wood X V ; being 
empty, I let them down into the Pickle to a cer- 
tain Depth. 

Whereupon pouring gently ſome Oil of Turpen- 
tine into the Funnel and Tube (both Cocks being 
open) after that a part of it ran out at GH, and 
produced a Cream of floating Oil upon the Pickle 
at AB CD, we found that the ſaid Oil being 
lighter,and conſequently kept up,by the Weight of 
the Pickle, at MN OP, for Inſtance, or at leaſt 
much above the Superficies of the Pickle, re- 
main'd in that Condition in the ſaid Funnel and 
Tube. | | 

Having then ſtay'd till all was perfectly ſtill, 
we obſerv'd a drop of Oil hanging below art the 
Bottom of the Glaſs Tube G H, which imme- 
diately, upon pouring ſome little quantity of Oil 
into the Funnel at O, or the Tube at N, by ſuch 
a ſmall Acceſſion of Preſſure fell off from G H, and 
emerged in the Pickle. After which (the Piece 
of Wood V X being ty'd very cloſe to the Glaſs 
Veſſel, that it might not ſtir) when another op 
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of Oil was hanging at G H, we ſoftly turn'd both 
the Cocks at K and L, and made them faſt; 
and then found that whether one or both of 'em 
were open'd, the Preſſure was not ſo much 
alter'd, as to cauſe this ſuſpended Drop of Oil to 
fall off, tho' we had ſeen before, that it always 
ſo happened by the Addition of a ſmall Weight, 
which was not to be compar'd to that of the Oil 
in the Funnel. 

From whence (not to recapitulate all the Con- 
ſequences deducible from the many Hydroſtatical 
Laws which we have before laid down and prov- 
ed) it appear'd that the Preſſure of the Oil in 
the Tube N H, was neither increas'd nor di- 
miniſh'd ; whether it was that the Preſſure of all 
the Oil which was in the Funnel SP O, acted 
and preſſed downwards, or whether it was hin- 
der'd from doing ſo by the Cock L. 


LVIII. For the ſame Purpoſe we join'd a 
Curve Tin Tube DEF, Fi. 7. to the preceed- 
ing Inſtrument B C D, and ſticking into it a Glaſs 
Tube F A, clos'd *em together as before at D and 
F. Then the Cocks being open, we pour'd com- 
mon Water into the Funnel C, till it roſe to the 
ſame Height ABC in the ſaid Funnel, and both 
the Tubes Aand B: And moreover having open- 
ed and ſhut each of the Cocks K and L, and af- 
terwards both together, we could not obſerve 
the leaſt ſinking or riſing at A; ſo that it alſo ap- 
pear'd from hence, that the Preſſure of the Water 
in the Tube B D, whereby the Water in E F 
was ſuſtain'd at the Height A, and did neither 
increaſe nor diminiſh, but continued entirely un- 
alterable, whether the Water in the Funnel gra- 
vitated on it downwards or not. 

From both which Experiments, what is ſaid 
above in S. XLIV, ſeems to be — _ 
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firm'd, as ſtrange as it may otherwiſe appear to 
any one at the firſt Sight, altho' it be obvious 
enough to ſuch as underſtand Hydroſtatics. 


SFC r. LVII and LVIII. Another Hydroſtatical 
Paradox confirm d alſo by an Experiment. 


LIX. AxoTHER Inſtance concerning which, 
even the greateſt Mathematicians freely own their 
Ignorance (or at leaſt their Uncertainty) as far 
as relates to the Manner of the Water's working: 
We will here offer, not according to the little 
Meaſure or the Inſtruments wherewith we per- 
form'd it, but as in the former, ſo as to render it 


more Intelligible, and to make a greater Impreſ- 
ſion. 


Let ABL M (Tab. XXIX. Eg. 1.) be a Veſ- 
ſel repreſented here in its Profile or Section; and 
for the ſake of Perſpicuity, ſuppos'd exactly ſquare, 
and the Dimenſions of its Length and Breadth to 
be 12 Foot: This Veſſel muſt likewiſe be ſuppo- 
ſed to be ſhut cloſe with a flat Horizontal Cover- 
ing AB, of the ſame Breadth, having at VR a 
leſſer ſquare Orifice, in Length and Breadth 2 
Inches, or : of a Foot, from whence there riſes 
a ſquare perpendicular Tube RQSV, of the 
ſame Bore as the little Hole V R, but its Height 
QR of 36 Foot; let the Height of the Veſſel 
WA be eight Inches or + of a Foot. 

Below, at WZ, the Ciſtern AB WZ is quite 
open, but there is a looſe wooden Bottom Frame 
lying upon the Brim of the Ciſtern MN, LO, 
tolerably ſtrong and inflexible, and ſo placed, that 
when the Water is at any Height, nothing can 
paſs between the Frame and the ſaid Bottom. 
We had put under a much ſmaller Bottom, 
which we had uſed for this Purpoſe, a thick wet 
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Piece of Leather, which lay upon the Points of 
the upwards bent Tin Brim O and N, and was 
kept there by the Gravitation of the Water upon 
the wooden Brim being preſs'd downwards, kept 
the Water intirely in the Ciſtern. 

There was belides a Ring faſten'ꝰd at E in this 
Bottom, from which a String paſſing thro* the 
ſquare Tube, was ty'd above at F, to one end of 
the Ballance HG F; ſo that by drawing the ſaid 
String F E upwards, the ſaid Bottom WZ could 
be rais'd up at the ſame time. 

Then pouring Water into the Ciſtern ABZW, 
up to the Brim A B, it is plain that the Length 
and Breadth of the ſaid Ciſtern being 12 Foot, 
the Area thereof will contain 144 Foot, which 
being multiply'd by the Height AB or, of a 
Foot, or 8 Inches, the ſolid Contents of this Ci- 
ſtern, or of the Water in it, will give 96 Cubi- 
cal Feet, weighing (if you allow 63 Pounds to a 
cubical Foot of Water) 6048 Pounds. 

Wherefore the Weight I, equal to ſo many 
Pounds, being put, into the Scales ſuſpended at 
H, the ſame (if you except the Weight of the 
Bottom W Z, and the Friction beſides) will equi- 
ponderate the Water in the Ciſtern AB WZ; 
and if it were but little more augmented, it would 
be able to raiſe the Bottom W Z with all its Wa- 
ter A B, tho' neither the Cover or Lid A B, nor 
the Tube RQS V, were over the ſame. And 
this whole Matter is obvious to every Body. 

But if we proceed farther, and do alſo fill the 
ſaid Tube with Water, which Tube being 2 In- 
ches or # of a Foot Wide, and 36 Feet in Length, 
it will exactly contain a cubical Foot, or 63 
Pounds of Water, according to the foregoing 
Suppoſition. FP 

This being done, ſince the looſe Bottom W 


may be here conſider'd as a Scale ſuſpeaded s 
the 
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the Ballance F H at E, upon which the Water 
in the Ciſtern A Z, and in the Tube QR, weighs 
againſt the Weight put into the other Scale ſu- 
ſpended at H; let any one that has not nicely 
obſerv'd theſe Singularities in Hydroftatics, or been 
converſant in theſe Matters, I ſay, let ſuch a 
Man retire, and ſeriouſly reflect with himſelf, 
that, foraſmuch as the Weight I is in Equilibrio 
with the Water in the Ciſtern ABW Z (exclu- 
ſive of the Cover A B, and the Tube RQ); and 
ſince the whole Tube QR does alone contain a 
cubical Foot, or 63 Pounds, of Water ; whether 
he might not ſately enough conclude, that the 
Weight I, being augmented by another Weighr 
W, welghing conſiderably more than the ſaid 
cubical Foot of Water ; for Inſtance, by adding 
too, yea even 1000 Pounds thereto, the looſe 
Bottom W Z, or the other Scale with the Water 
upon it, might be very eaſily raiſed up; the rather 
ſince the ſame is found to hold true in all ſolid 
Bodies, and even in the Water itſelf, if turn'd 
into Ice, provided it were not frozen to the Sides 
of the Ciſtern or Tube; as is affirm'd by Mon- 

fieur Varignon, in the Act. Lipſ. 1692. p. 365. 
But he that has read and conſider'd the 
above-ſhown Laws of Hydroſtatics, will ſee (Sect. 
XXXVIILI ) that in the Horizontal Water-Plane 
AB, juſt below the Cover of the Ciſtern A B, 
the Plane V R is preſs'd by a cubical Foot of 
Water, or 63 Pounds; for which Reaſon every 
equal Part Re, ef, and Vm, ia n, of the ſaid 
Horizontal Plane, according to the ſaid Law, (Sec. 
XXX VIII.) the Water being quieſcent in the 
Tube and Ciſtern, will be preſs'd downwards 
equally in all its Parts; ſo that therefore this one 
Foot of Water, or 63 Pounds, in the Tube QR, 
does equally gravitate on the looſe Bottom W Z, 
as all that quantity of Water that would enter 
into 
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into the Cavity ABT P, in caſe the Ciſtern 
AW ZB were a perpendicular ſquare Veſſel of 
36 Foot in Depth or Height, and 12 Foot in 
Length and Breadth. | 

Now we may diſcover the Weight which this 
Water would amount to, by multiplying firſt the 
Breadth and Length of the Ciſtern, or 12 Foot, 
by each other, whereby the Area or Baſe will 
contain 144 ſquare Feet. This being again mul- 
tiply'd by the Height QR, or 36 Feet, makes 
the ſolid Contents of the Veſſel AB TP, 5184 
cubical Feet; each of which being again ſup- 
pos'd 63 Pounds, the whole Maſs of Water will 
weigh 326592 Pounds : With which Weight the 
looſe Bottom W Z is burden'd and preſs'd down- 
wards by the little Water in the Tube Q R. 

Wherefore, far from raiſing the Bottom WZ, 
by adding another Weight W (of 100 or 1000 
Pounds either) to the Weight I in the Scale hang- 
ing at H, there wou'd be requir'd a Weight of 
above 326000 Pounds, only to equiponderate, or 
rather to put in Motion the 63 Pounds of Wa- 
ter thus diſpos d in the Tube QR. 

And let no Body doubt of the Truth of what 
has been advanced, provided the Ciſtern be every 
where ſtrong enough to withſtand this terrible 
Preſſure. The Matter is well known to all the 
Moderns skill'd in Hydroftatics, and has been Ex- 
perimentally prov'd by many, as well as by us in 
ſmaller Veſſels. 

LX. We don't only diſcover theſe Wonders in 
the Preſſure downwards of Fluids, but we expe- 
rience them too in the Preſſure upwards thereof, 
according to the ſame Laws : for ſince VR is 
preſs'd downwards by 63 Pounds when the Tube 
QR is full. according to St. XXXVIII, every 
equal Part ef, &c. in the ſame Horizontal Plane 


AB will be preſs'd upwards with as much 
Weight, 
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Weight, and conſequently the whole ſquare Co- 
ver AB, will be raisd up with the Force of 
326500 Pounds, including the Orifice VR, and 
that which preſſes on it. 

We have a remarkable Example of the latter in 
Mr. Mariottte's Mouv. des Eaux. p. 106. He took a 
Tub ABCD, Tab. XXIX Fi. 2. both Bot- 

toms whereof, A M D, and B C, were bent in- 
wards, and making a Hole in one at E, he fix'd 
in it the Tube E F, of 1 Inch in Breadth, and 


14 or 15 in Length, ſo that no Air could paſs 


between the Tube and Hole ; then filling the 
Tub with Water, he ſet two Weights of 800 
Pounds P Q upon it. After that he alſo fill'd the 
Tube with Water, and found that this laſt ſmall 
Quantity of Water did not only lift up the Lid 
or Bottom of the Tub, together with the ſaid 
Weights, but likewiſe bent the ſaid Lid outwards ; 
all which appear'd by a little Piece of Wood 
IL, which was ſet for a Mark, an which almoſt 
rouch'd the Tube at H ; the ſaid Mark at H be- 
ing raisd above I L by the ſaid Preſſure up- 
wards. 

The End of the Experimental Demonſtrati- 


ons, c. 


Sec r. LIX. Conviftions from the ſurpriſing Force 


of Water. 


I Lz ave now an Atheiſt to conſider, whether 
this Law of Preſſure according to the Depth, and 
therein the dreadful Force of ſo ſmall a quantity 
of Water, ought not to be look'd upon as won- 
derful ; and unleſs Experience had prov'd the Cer- 
tainty of it, whether he could have thought it 
credible, and whether he would not have reje&- 
ed the Principles from whence it is deduced ; and 
that he may ſee what the greateſt Mathematici- 
VOI. III. P p p ans 
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ans think thereof, let him conſult the Act. Lipſ. 
1692. p. 365, and he will find, that M. Varignon, 
whom the whole World allows to be ſo great a 
Mechaniſt, gives it the Name of a famous Para- 
aox ; of the Truth of which he ſays, the modern 
Mathematicians are ſufficiently convinced; but 
that they difter about the Manner according to 
which the ſame is produc'd by Fluids; and Mr. 
Mariotte calls it a ſurprifing Effect of the Equilibrium. 
Mr. Whiſton, Prælect. Phyſ. Math. p. 247, ſays of 
this Law (of which all theſe Wonders are plain 
Conſequences) that it is a well-known Rule in 
Hydreſftatics, but which has hardly yet been prov- 
ed either Naturally or Mathematically, concern- 
ing which he gives us his Opinions in Liquids 
really moved, but not in ſuch as are ſtagnating ; 
ſo that all the appearing Wonders are not yet com- 
pleatly ſolved thereby. 

At leaſt it now ſeems, that no Atheiſt can 
come ſo far without charging himſelf with Fol- 
ly, as to imagine that he is capable of proving, 
that the Works of Nature muſt be cauſed or pro- 
duced by a blind Neceſſity, which he is forc'd to 
own he does not well underſtand; and which far 
from appearing to him as neceſſary, he muſt look 
upon as impoſſible, or abſolutely incredible, were 
it not that he was convinced thereof by; Experi- 
ence. And whether he can aſcribe all theſe Won- 
ders (that are produced with ſo much Conſtancy 
and Regularity, that they plainly adapt them- 
ſelves to all the Conſequences that can be de- 
duced by the Mathematicians from preceding 


LOWS to meer Chance, I leave to him to con- 
ſider. 


S Rr. 
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Sec Tt. LX. Convictions upon another Foundation. 


Mus r add this in General, that tho' many 
have endeavour'd to deduce both from the Laws 
of Mechanics, and particularly from the follow- 
ing : Thar in order to raiſe a Weight of a hun- 
dred Pound as high as one Foot, the ſame Force 
is requiſite, as to raiſe one Pound the Height of 
a hundred Foot, at the ſame time; concerning 
which Mariotte and other Mathemaricians may 
be conſulted ; yet no Body has been able with- 
out Difficulty, to explain the Manner after which 
Fluids, even in Reſt, adapt themſelves to obey 
theſe Laws to produce ſuch Wonders; and Mr. 
De la Hire ({ee his Mechanique, Prop. 106. p. 331) 
and Mr. Varignon have very ingeniouſly invented 
a new kind ot Levers, the Effects of which are 
ſo very analogous to the Powers of the Fluids,that 
being ſhut up into a ſquare Box or Cheſt, and 
put in order, gravitated or preſs'd againſt its Co- 
ver, Bottom, and Sides, after the ſame manner, 
as if the ſaid Box were fill'd with Water; but 
how great an Analogy ſoever may be proved from 
hence with Fluids, neither thoſe Gentlemen, 
nor any Body elſe, can eaſily be perſwaded that 
Water, Oil, or any other Liquids, owe their 
aforemention'd Motions to the like Machine. 


Secr. LXI. Without the Laws of Fluids, all Things 
would ſoon bs in the utmoſt Confuſion, 


I x order to be convinced of that which hap- 
pens in the World by this Law of Preſſure accor- 
ding to the Depth, letthe Philoſopher who dedu- 
ces every Thing from mere Chance, or a natu- 
ral Neceſſity, attend to the following Matters 

Vor. III. Ppp 2 which 
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which he may have already found to be truefrom 
the Premiſes ; or if he be an experienced Mathe- 
matician, has been already aſſured of it by his 
own Study and Experience. 

Certainly he will not be able to contradict this, 
namely, that all the Chambers of Houſes, from 
the meaneſt Cottages to the Royal Palaces, would 
be nothing elſe but fatal Caverns and a heap of 
Rubbiſh to all that dwell in them, in caſe the 
Air ſhould exert its Gravitation and Preſſure, not 
like a fluid Subſtance, but like a Heap of ſmall 
ſolid Bodies, and conſequently, that there were 
no other than a perpendicular Preſſure, without 
a y Conſideration or Effect of the Law of Preſſure 
according to the Depth; whereby all the like 
Parts in the ſame Horizontal Plane are preſſed 
alike, whether the perpendicular Column of Air 
be great or ſmall, quite otherwiſe than what hap- 
pens in accumulated ſolid Bodies. Let it be then. 
conſider d, what Confuſion and Miſery would be 
hereby occaſion'd to ail Creatures that want a 
Shelter againſt the Inclemency of the Air, ſuch 
as Cold, Wind, Rain, Cc. | 

To repreſent this yet more plainly, let it be 
ſuppoſed that ſome Body is ſitting in a Chamber 
W (Tab. XXIX. Fig. z.) and is cover'd with a 
Ceiling thereof A BC, the Height of which, 
from his Mouth by which he breathes, is as 
MO; and the Height of the external Column 
of Air which has a Communication with that in 
the Chamber, is as Q S. If now there were no 
greater Preſſure of the Air at L M, than from 
that Column thereof which is here repreſented 
by LNOM, (as it would happen if the Air 
gravitated like ſolid Matters) the Preſſure thereof 
would be very ſmall, and conſequently its Ela- 
iricity alſo ; as ſoon as the Air ſhould be rarified 


by 
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by the Removal of the Preſſure to which it is uſed 
to accommodate itſelf. 

For ſince the Mercury in the Barometer T, is 
uſually rais'd to 28, 29, 30, or 31 Inches, by the 
external Air PQSR, which Mercury is four- 
teen times heavier than Water; if we ſuppoſe the 
Height of the Mercury to be 30 Inches, there 
will be required fourteen times 3o, that is, 420 
Inches of Water to balance the Air; and ſince 
Water is commonly found to be 800, goo, or 1000 
times heavier than Air (ſuppoſing this laſt Sum 


to be trueſt) the Air being compreſſed in the ſame 


manner as it uſually is with us, the Height of it 
will be 1000 times 420, or 420, oo Inches (for 
we take no notice here of that greater Height 
which it may have upwards, becauſe of the leſ- 
ſer Weight 1t bears, and conſequently is more ex- 
panded) and then we muſt ſuppoſe Qs to repre- 
ſent the aforeſaid Height. 

For Conveniency ſake, let us now ſuppoſe NO 
to be the Height of 14 Foot, that is 168 Inches ; 
accordingly the Depth of the Chamber, A D or 
B K muſt be computed at the rate of 18 or 19 
Foot at leaſt, which is higher than common Cham- 
bers are uſed to be; and the Preſſure of the Air 
at L M, which is the Weight of the aforeſaid Co- 
lumn of Air LMON of 14 Foot, or 168 
Inches, Is to the Preſſure of the external Air 
PQ, As the Column LM O N, Is to the Co- 
lumn PQRS; or As 168 To 420,000 Inches, 
or juſt as 1 To 2500. | 

Conſequently the Preſſure at L M within the 
Chamber, is ony as 5; Part of that which hap- 
pens at P Q bythe Air out of the Chamber. Now 
this laſt raiſes the Mercury in a Barometer up to 
30 Inches, according to which the Air in the Cham- 
ber at L M, would only raiſe the ſaid Mercury 


PPP up 
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up to z, or ſcarce 57 Part of an Inch, or 
about + of a Line which is of an Inch. 

This being ſuppoſed, every one that ever ſaw 
a living Creature put under the Receiver of an 
Air-Pump, near which a Barometer was likewiſe 
placed, has been convinced with the utmoſt Cer- 
tainty, that long before the Mercury ſubſided 
down to; of a Line, that Creature would fall 
into Convulſions, and for the moſt part expire too. 

So that from hence, and other Experiments 
made by the Air-Pump (one of which we have 
quoted above in the X VIlth Contemplation from 
Mr. Otho Gueric, which had almoſt colt a Man his 
Life) it is plain enough, that if the Air in the 
Chamber at L M, bears no greater Preſſure than 
that which happens to it from the Height of the 
Cieling O N, all the Creatures that live either 
upon the Earth, or in the Air, would immedi- 
ately die in the ſaid Chamber. And that all 
Chambers and Houſes would therefore be uſe- 
leſs, were it not alone that this great Inconveni- 
ence is prevented by the aforeſaid Law of Preſſure, 
every way according to the Depth of the Fluid, 
to which all fluid Subſtances obey, and by which 
the Preflure in the ſame Horizontal Plane P M is 
equaliy ſtrong upon the like Parts PQ and LM, 
whether within or without the Room. 

For the ſame Reaſon it would not be poſſible 
that a Ship could go under a Bridge without oc- 
caſioning a ſudden Death to all that were therein. 
No Fiſh could even ſwim under a Bridge without 
being in danger of loſing its Life, becauſe the 
Air that 1s under a Bridge, would gravitate much 
leſs upon the Water ; juſt as it happens to ſuch 
Fiſh that are put into the Air-Pump, when the 
Air is beginning to be exhauſted from thence, 
when the Rarefaction of the Air, and the Dimi- 
nution of its Preſſure upon the Water firſt puts 

them 
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them into Convulſions, and ſoon after kills them; 
that the ſame does not likewiſe happen under 
every Bridge, is alone owing to the Laws of Hy- 
droſtatics. 

To this may be added, that the Air at LM in 
a Chamber undergoing ſo ſmall a Preſſure, that it 
can hardly keep up the Mecury in the Barometer 
to of a Line, wou'd become ſo thin, as to be 
uncapable of conveying Sounds to their Ears, of 
which we have already given Inſtances in the XVII. 
Contemplation; ſo that tho” one ſhould be able to 
live in ſuch an Air, yet no Man could ſpeak to 
another therein : Not to mention that Fire will 
not burn in ſuch a thin Air, nor Smoak aſcend ; 
that none of the Particles which are the Obje& 
of Smelling, could paſs from any Bodies to us, 
beſides many other Things which wou'd be occa- 
ſion'd by the Thinneſs of the Air. 

If againſt this it ſhould be objected, that al- 
tho' the Air in the Chamber undergoes ſo little 
Preſſure and Expanſion, yet the more compreſſed 
Air would run thither from PQR S; as Water 
itſelf would do, tho' there is little or no Elaſti- 
city in it, if it were in the Place of the Air. To 
which we anſwer, that this Objection has no 
other Foundation but the very Action of Gravi- 
ty, and the Law of Preſſure, &c. which is only 
peculiar to Fluids, which in this Caſe we do 
not ſuppoſe to obtain, ſince we only endea- 
vour to ſhew what would happen if the Par- 
ticles of Air operated by their Gravity, not like 
Fluid, but other ſolid Bodies. 

To illuſtrate this Matter, let Tab. XXIX. Fig. 
4. be a high Sand-bank (only conſiſting of ſolid 
Bodies for that Reaſon) and of the Figure repre- 
ſented here by ABCD M HN; 'tis plain then, 
that the Body G is preſſed with the Sand above 
it at EF C D, and if you will, with that on the 

Pp 4 ſide 
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fide of it at QR; but if there be in the ſame 
Horizontal Plane B H, another Body equally as 
big as K, which is no more than a Hand's breadth 
LS below the Sand, every one knows, that this 
K bears a ſmall Preſſure, and much leſs than the 
Body G, cho' all the Sand were contained in a 
Veſſel equal to the whole Circumference of the 
atoreſaid Bank ; and therefore that a Man that 
were at G under this heavy Sand- Bank, would 
not be able to ſtir from thence, whereas, if he 
were at K, he could raiſe himſelf with little 
Trouble. 

But now, if inſtead of th's Sand, there were a 
Veſſel of liquid Matter in the very ſaid Form, 
the Body K would be preſſed as ſtrongly as G, 
in Conſequence of the Law of Preſſure. From 
whence it is manifeſt, that if we rightly diſtinguiſh 
the Action of Solid from that of Fluid Bodies, 
this Obje&ion will fall itſelf. 


Ster. LXII. Convictions from the foregoing Obſer- 
| Varions. 


Ar leaſt, without inſiſting upon any farther 
Particulars, 1t will be unqueſtionable to ſuch as 
are verſed in the modern Natural Experiments, 
that without the Operation of this Law of Preſ- 
ſure, &c. in fluid Matters, Men would be en- 
tirely deprived of the uſe of their Houſes, and 
greateſt Conveniencies. 

And this being ſo, what Reward would nct a 
Man have deſerved that had invented a Method 
to hinder the ſame, or that could have preſcrib- 
ed ſuch a Law to fluid Bodies? Would not eve- 
ry one, even an Atheiſt himſelf, think he was 
very much wronged, ſuppoſing he had only pre- 
vented all theſe Inconveniencies afrer a much 
more imperfe& manner, if inſtead of returning 

him 
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him the Thanks that were ſo juſtly due to him, 


People ſhould look upon him as an ignorant or 
fooliſh Fellow. 


SECr. LXIII. Even Lead it ſelf will float upon the 
Water, by the Preſſure thereof upwards. 


Bor if we now turn our Eyes towards that 
Wonderful Action of the Law of Freſſure, &c. 
namely, the Preſſure of Fluids upwards ; there will 
here likewiſe be viſibly manifeſted the Glory, 
Power, and Goodneſs of the ſupreme Director. 
Now that all Liquids which have others on the 
} fide of them, do exert a real Force, which preſſes 
upwards, has been ſhewn before, and may ap- 
| pear likewiſe from the Experiment of Mr. Boyle, 
| which we ſhall repreſent here below, after a cheap 
and eaſie manner. 
Could any Body who is unexperienced in M- 
droſtatics, eaſily believe that a Piece of Lead, 
| which is ſo much heavier than a like Quantity 
| of Water, ſhould only by the Preſſure thereof up- 
'| wards, without being ſupported by any other 
| Matter, be kept floating, and hinder'd from ſub- 
ſiding ? And yet we ſee this happen, when there 
is no Water above the Lead, which by its Preſ- 
ſure might ſink it down; and when the lateral 


| Water is 13 or 14 times deeper than the Thick- 
neſs of the Lead. 


They who deſire to make an eaſie Experiment 


thereof, may take a Tin Tube d a bf, (Tab. XX VI. 
Fig. 1) the lower Orifice of which, ab, is ſmooth 
and even; then taking a round Piece of Lead, 
ab m n, the Thickneſs of which is about; or ; of 


an Inch, and its Breadth a / ſuch, as being laid 


| upon the Mouth of the ſaid Tin Tube ab, may 
ſtop the ſame ; let there be likewiſe a little Hook 
e, fixed as near as poſſible in the middle of the 
Lead, 


EEE 
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Lead, and a String ek tied to it. Then covering 
the Lead a b with a little piece of Leather, or a 
wet Bladder with a Hole in the middle of it, to 
the end that the Hook and String may paſs 
through, you muſt draw therewith the ſaid Lead 
a b m xn pretty tight againſt the Mouth a b of the 
Tin Tube ab 4f ; then holding them thus toge- 
ther, let them down ſuddenly into the Water, to 
the Depth dm (which is about thirteen or four- 
teen times as much as the Thickneſs of the Lead 
am) in a large Veſlel NT CO, in which the 
Water is at the Height of NO; you will then 
find that the little String e k, and conſequently 
the Piece of Lead abnm being free, will not 
fink down at that Place, but will be ſupported 
by the Force of the Water preſſing upwards, and 
perfectly ſwim, according to the Experiments we 
have frequently made thereof. 

Now that this happened only by the Preflure 
upwards, appears from hence, That if the Lead 
were not let down lower in the Water than about 
-ten or eleven times its own Thickneſs, it would 
preſently, upon looſing the little String e k, ſub- 
fide ; but being placed much deeper under the 
Water, we found, that both the Tube and the 
String itſelf being looſened, the Lead did not on- 
ly not ſubſide, but even the whole Apparatus was 
lifted upwards, riſing and ſinking like a Piece of 
Wood. 

The Reaſon whereof is clear enough, as well 
from what has been ſaid before, as from the Law 
of Preſſure, &c for ſince the Lead is about twelve 
times as heavy as the like Quantity of Water when 
it is brought to be thirtcen times deeper than its 
own Thickneſs a m below the Water N O, and 
the Tube being held faſt and ſtill by the Hand, as 
the Lead is by the String, it 1s plain that the part 
2 h of the horizontal Plane is preſſed down by the 

perpendicular 
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perpendicular Column p q hg; now this Column 
being thirteen times as high at pg as the Lead a m 
is thick, the Water mn, which is under the Lead, 
will preſs with the ſame Force upwards; and ſince 
the Lead is only able to preſs upon the ſaid Wa- 
ter m with no more than twelve of the thirteen 
Parts, (it being but twelve times as heavy as a 
like Quantity ot Water) it is plain enough that 
the ſaid Water is preſſed upwards with thirteen, 
and downwards with but twelve Parts; ſo that 
the Preſſure of the Water upwards being greater 
than that of the Lead downwards, the {aid Lead 
maſt emerge, and cannot ſubſide. From the ſaid 
Principles it may be proved, why Lead, being let 
down into the Water but nine or ten times as deep 
as itſelf is thick, does on the contrary immediate- 

ly ſubſide, which is likewiſe always verify d by the 
aforemention'd Experiment. 

Of the aſtoniſhing Force wherewith this Preſ- 
ſure of Fluids upwards and downwards is brought 
to paſs, it will not be neceſſary to ſpeak now, af- 
ter what has been ſaid above in the XIXth Con- 
templation. 

And from this Experiment, and from what has 
been ſhewed before about the ſinking of Wood, 
we may plainly enongh conclude, that a Piece of 
Wood, and much more the ſmalleſt Ship, would 
ſink down like a Stone to the Bottom, if it were 


not kept floating by the Preſſure of the Water up- 
wards. 


Sx cr. LXIV. Conviftions from hence. 


C a x now an unhappy Atheiſt fancy to himfelf, 
that this Force of the Water, whereby a Ship is 
cauſed to float and fail upon the Sea (for want 
of which the World would be deprived of the 
greateſt part of its Happineſs) is produced b. 
Chance ? 3 5 


Sil TI! 
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Shall we judge thoſe to be wiſe and ingenious, 
and to have obliged the World, who have brought 
Ships and all their Tackling to that Perfection in 
winch we now ſee them? And can it be thought, 
that the cauſing the ſame to move round the 
whole Globe of the Earth, in a manner not to be 
comprehended by the greateſt Mathematicians, 
and the making it to ride upon the back of a 
Matter, fluid, unſtable, and yielding to the ſmalleſt 
Impreſſion, couid ever be brought to paſs, but by 
a Being infinitely more Wiſe and Good ? 

And tho” the perpendicular, or downward Preſ- 
ſure, ſeems in ſome manner to reſult from the 
Weight of Fluids ; yet could ever any Body have 
ſuſpected to have found therein this Law of the 
Preſſure of Fluid Matters upwards, had not the 
ſame been demonſtrated viſibly and experimental- 
ly ? Is there not then a wiſe Diſpoſition required 
here, and a directive Power extending itſelf to the 
ſmalleſt Particles in fluid Bodies, which ballan- 
cing them only by two equal Powers acting againſt 
each other after a moſt ſurprizing and unconcei- 
vable Manner, even when they appear to us in an 
impotent Reſt, and ſeem to be perfectly void of 
Action and Motion, compels them to ſtand ſtill ? 
What can one ſee in the Water called the J be- 
fore Amſterdam, when it 1s not moved by any 
Wind, but has a Superficies as ſmooth as Glaſs, 
that can be compared with ſo unconceivable and 
violent a Force, by which whole Fleets laden 
with Cannon and other heavy Burdens, arc hin- 
dered merely by this Preſſure upwards, from ſink- 
ing down a Hair's Breadth ? And can any one 
reflect upon what has been ſaid, and upon ſuch 
an infinite Number of Millions of Millions of 
Particles of Water, all compelled to obey this 
Law, without diſcovering therein a Wiſdom and 
Power that far exceeds all human Underſtand- 

ing ? 
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ing? In which ſo viſibly appear the great Deſign s 
of Go in making the Seas and other Waters ca- 
pable of bearing ſuch mighty Burthens, at the 
ſame time that they are compoſed of a Matter 
that may be ſeparated and exhaled by the ſmalleſt 
Force of the Sun, or any other Warmth, and 


drawn up into the Air, and turned into Clouds 
and Vapours. 


Sect. LXV. Lateral Preſſure, and the Benefit 
thereof. 


Now as the Wonders of the Preſſure of Fluids 
upwards and downwards, are calculated to ren- 
der Mankind happy, ſo likewiſe may this ſame 
Law of Preſſure according to Depth (by which the 
lateral Preſſure is alſo regulated) ſerve for a great 
Proof particularly; becauſe without the ſame, the 
Sea would be unnavigable for Ships, and the Earth 
in a great Meaſure uninhabitable, ſo that many 
well-peopled Countries would have nothing to 
expect but the utmoſt Deſtruction. Let it be ſup- 
poſed for Inſtance (Tab. XXIX. Fig. 5.) that the 
Sea BC D E ſtands at the Height BC againſt 
the Dyke AC MN and firſt that the Water be- 
ing moved by no Winds, there lies a Ship till at 
IFK, and at the ſmall diſtance BH from the 
Dyke: Now tis plain, that if Fluids were go- 
verned by no other Laws than ſolid Bodies, the 
little Waterat A H F being much leſs in Quanti- 
ty, and therefore in Force and Gravity, the Ship 
would be thruſt by the greater Quantity of Sea- 
Water EG F, towards the Dyke A B; accord- 
ing to which manner it would not be able to lie 
ſtill in any part of the whole Sea, without being 
preſſed by the heavieſt and greateſt Quantity of 
Water towards the fide of the ſmalleſt and light- 


eſt. We don't take any notice here of the Obli- 
quity of ſuch Preſſures. Now 
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Now what Inconveniencies would occur from 
the ſailing upon the Sea and other Waters, if the 
ſame ſhould exert their Preſſure not according to 
the ſimple Laws of Depth, but like ſolid Bodies, 
according to their Quantity and Surface alſo ? 
But that which we now have chiefly in view is, 
what Dykes at A CM N would Men be obliged 
to make, if they were to be oppoſed againſt the 


lateral Preſſure of the whole Sea C D E B, if the 


Force thereof were only regulated according to 
the Surface and Quantity of the Water that preſ- 
ſed upon the Dyke, as it happens in ſolid Bodies, 
had it not pleaſed the Director of all Things to 
ſubject the Force of this lateral Preſſure ſo ſtrictly 
to the ſingle Height or Depth of the Water, and 
not to its Breadth and Quantity; inſomuch that 
altho' the whole Sea ſhould preſs againſt one Dyke 
at BC, the ſaid Dyke would bear no greater Bur- 
then than the Preflure of that little Water which 
(ſuppoſing CL to be equal to B C) could only be 
contained in the Space B CL, according to what 
we have already ſhewn above? 


S r. LXVI. Convictions from the ſame. 


No w can any one ſee exerted ſuch a Law of 
ſo many Millions of ſuch exceeding ſmall Parti- 
cles of which the raging Ocean is compoſed, and 
which have not the leaſt Knowledge of what they 
are doing, and yet act with ſo much Niceneſs at 
all Times, and upon all Occaſions; and cannot he 
therein diſcover an over-ruling Wiſdom and Pow- 
er? The rather, ſince this Law is the only Means 
by which ſuch a dreadful Collection of Waters is 
hindred from overflowing the dry Land, whilſt the 
Dykes reſiſt their whole Force, ſo that neither 


Men nor Beaſts are overwhelm'd in the lower 


Grounds ; of all which one cannot think without 
Emotion 
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Emotion and Horror, when one reflects upon the 
Weakneſs of the ſaid Dykes, with reſpect to the 
unconceivable Weight and Quantity of the Water 
that preſſes againſt them. 

If now any living Man had found out the Se- 


cret of obliging the whole Sea to ſubmit itſelf to 


ſuch Laws, that how vaſt ſoever it was, but a 
very ſmall part of it ſhou'd preſs upon the Dykes, 
would not an Atheiſt ſtand aſtoniſhed at his Wiſ- 
dom? And if he had invented a Method, where- 
by not only all Waters, but likewiſe the whole 
Ocean of Air ſurrounding the Globe of the Earth, 
and all other fluid Matters, even to the ſmalleſt 
Particle of them, could be bound and ſubjected 
thereto ; would not an Atheiſt be again obliged 
to confeſs the unconceivable Extent of his Power ? 


CONTEMPLATION XXVII. 


Of ſome CHYMICAL Laws of Nature. 


SEC r. I. Tranſition to other Laws. 


A F TER having contemplated thoſe Laws 
which have long been, and particularly of 
latter Years are become the Objects of Mathema- 
ticians, let us now paſs on to another kind of 
Laws of Nature, which do not ſeem to be 
performed ſo much by plain Percuſſions or Strik- 
ings, as many of the firſt, but according to other 
Rules (we ſay ſeem, becauſe we acknowledge our- 
ſelves ignorant of the manner thereof) by which 
Things being placed at a certain Diſtance _ 
eac 
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each other, are attraFed(or at leaſt. do move) towards 
one another, without any viſible Diſcovery of Per- 
cuſſion or Striking of other Parts there preſent ; 
or elſe ſuch, as being placed in certain Circum- 
ſtances by or near other Bodies, are driven away, 
or ſeparated from one another; to which Actions 
the Learned have annex d the Terms of Attratti- 
on and Repulfion-; to which Laws the great Dire- 
Gor has bound thoſe Bodies that obey the ſame, 
after a manner hitherto more wonderful than in- 
telligible; and as the Naturaliſts have diſcovered 
the former Laws by Experiments, ſo the Chy- 
miſts in a great meaſure have found out theſe, 
which likewiſe have lately become the Objects of 
Mathematical Contemplations. 


SFr. II. Experiments ſhewing the Operation of 
Acids aud Alcalies. 


Tu E great Phenomenon of Nature, and which 
has given a Handle to many . Diſputes and Argu- 
mentations of Chymiſts and other Philoſophers, 
is the famous Effects produced by Acids and Alca- 
lies. By this laſt is underſtood every thing that 
ferments or boils up when mingled with ſoure Bo- 
dies, and afterwards 1s intimately united to the 
ſame. Thoſe who have never ſeen the Action re- 


ſulting from the Mixture of Acids and Alcalies, 


would be wonderfully ſurpriſed thereat ; and they 
may eaſily make the Experiment, by putting in a 
little beaten Crabs-Eyes, which is the Alcali, in- 
to Vinegar, which is the Acid, and they will 
preſently ſee the Effects thereof. 

But the Motion will be much more violent, if 
one mixes the Filings of Iron with the Acid Spirit 
of Salt. Petre or Aquafortis, and attended even with 
a great Heater. | 


To 
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To ſhew this Efferveſcence in Liquids, we may 
take Spirit of Sal Armoniac mixed with melted 
Pot-Aſh, or Solt of Tartar, in Water, and mix it 
with the Acid Spirit of Salt, Salt-Petre, or Vitriol, 
and we ſhall preſently diſcover a ſtrong Efferve- 
ſcence between them. f 


SE r. III. The aforeſaid Salts are changed and uni- 
ted by Efferveſcences. 


| Now how many Effects reſult from theſe Ef- 
ferveſcences, has been often ſhewn experimentally 
by the Chymiſts. 3 5 

It is a common Conſequence, that after theſe 
Motions both the Acids and Alcalies loſe their 
former Properties, or at leaſt do frequently ſeem 
to loſe them, ſuch as their Taſte and Sharpneſs, 
and being cloſely united to each other, do there- 
by produce a third Conſtitution entirely different 
from each of the former, ſuch as what the Chy- 
miſts call a Salſum, Enixum, Muriaticum, Neu- 
trum or Mixtum, or as we call them in our Lan- 
guage, a ſatiated, a Pickle-Salt, or a mingled Salt, 
all proceeding from a Mixture of Alcaline-Salts, 
as Por-4ſh, or Volatile Salts with an Acid. 


Src r. IV. Experiments, ſhewing that Acids and 
r Alcalies precipitate, or are ſeparated from each other. 


Bes1Des this, when ſome of the ſaid Alcalies 
and Acids already united with each other, and, 
as they term it, are ſo far ſatiated, that they will 
not a& any longer upon others of the ſame Kind, 


and adhere ſo cloſely to the former, that it would 


be very troubleſome to ſeparate them again with- 
out the Addition of other Matter, and in ſome 
Caſes even impoſſible to do it at all; Trials of the 
Operations of theſe Salts upon one another, have 

Vo I. III. 24 taught 
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taught Inquirers, that there are likewiſe among 
thole Laws oblerved by the Acid and Al- 
caline Saltss, ſome whereby this ſtri& and cloſe 
Union may be very eaſily, and yet as it were mi- 
raculouſly diflolved, and each of them ſeparated 
from the other in ſuch a manner, as if one of them 
thruſt t other Way, or at leaſt quitted its hold, 
without any external Cauſe that we have as yet 
been able to diſcover, 

Thus we find, that one Acid ſeems ſtronger 
than another, and that how ſtrictly ſoe ver ſome 
Acids are joined with Alcalies, one need do no 
more in many Caſes than to put another Acid to 
ir, whereby to oblige the firſt Acid to forſake its 
Aicali, and then the ſecoud will unite itſelf to it. 
The ſame thing does likewiſe obtain in Alcalies, 
ſo that one of them ſhall immediately ſeparate it- 
ſelt from its Acid, and leave the latter to be joi- 
ned thereto, | 

Many Inſtances thereof may be met with in 
Chy miſtry, but we ſhall content ourſelves with 
quoting one of cach. 

Pour Spirit of Sea-Salt, which is an Acid, up- 
on the Alcaline Salt of Tartar, they will effer- 
veſce, and unite themſelves into a third mixed 
Salr, which 1s like the Sea-Salt : But how much 
F re and Pains it will coſt to ſeparate this acid Spi- 
rit of Salt from the Alcaline Salt of Tartar, is 
well known to thoſe that have made the Tryal ; 
bur if you put a little Water to it, and ſome of 
the acid Spirit of Salt-Perre, the Acid of the Sea- 
Sait will quit its A.cali without any Trouble, and 
ſuffer itſelf to be drawn off by a ſmall Fire; 

whilſt at the ſame time the ſaid Spir't of Salt- Petre 
unites itſelf with the Alcali, or Salt of Tartar, 
and thereupon produces a new Matter of Burn- 
ing Salt-Petre, upon which if you pour again an 
acid Spirit of Coperas with a little Water, there 
| will 
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will be another Separation between the acid Spi- 
rit of Salt- Petre and the ſaid Alzali ; wich may 
likewiſe be extracted from thence with a (oft Fire 
trom Sand; and this third Acid, or Spirit of Vi- 
trio!, will unite itſelf to the Salt of Tartar, from 
which there will reſult another Salt, almolt of the 
ſame kind with that which is commonly called 
Tartarus Vitriolatus. 

To ſhew the ſame likewiſe in the Operation of 
ſeveral Alcalies, pour the ſaid Spirit of Sea Salt 
upon the Volatile Alcaline Salt of Animals, of 
Hartſhorn, of Sal Armoniac, and the like, diſſo v- 
ed in Water; whereupon, after an Efferveſcence, 
they are united into a third, like Sal Armoniac, and 
the Volatile Salt will thereupon laſe a great part 
of its Volatility and Scent in the Mixture. Now 
if you add Salt of Tartar for a ſecond Alcali, it 
will ſeparate the firſt, and diſcover itſelf preſent- 
ly by a new ſtrong Smell, and the ſecond Alcali, 
or Salt of Tartar, will unite itſelf with the Acid of 
Sea-Salt. They that have a mind to ſee ſeveral 
Kinds of Alcalies, the firſt of which, by the Ad- 
dition of a ſecond, will ſeparate itſelf from the 
Acid, may be pleaſed to conſult the following 
Contemplation, Sect. VI. beſides innumerable In- 
ſtances wherewith Chymiſtry can furniſh m; bur 
we ſhall not, nor cannot here determine any thing 
about the Manner uſed herein by the wonderful 
Power of God, reckoning it ſufficient that the 
thing is plain enough in itſeif. 


SECT. V. Acid Salts diſperſed in many Bodies, 
| 


Ir muſt not be thought that theſe Efferveſcen- 
ces and Actions of Acids and Alcalies, have on- 
ly place in Chymical Liquors, and that we there- 
fore go too far in honouring them with the great 
Name of a Law of Nature ; foraſmuch as they, 

Vor. III. Qqqez that 
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that is, one or other of them, are found in many 
Terreſtrial Bodies, and that a great deal of that 
Matter of which many Bodies are compoſed, may 
be reduced to Acids or Alcalies, 

To ſhew this in the Acid: 

In Animals all the Milk and Serum, or Whey, is 
Acid; not to enumerate any other Juices here, 
particularly thoſe acid Humours which oftentimes 
occur in many unhealthy Crreatures; or, as ſome 
maintain, are always found in the Stomach of 
healthy ones. | 

We likewiſe meet with Acids in Minerals, asin 
Sulphur, Copperas, Allum, Salt-Petre, Sea and 
Rock-Salt, in Antimony and others. 

In Plants we likewiſe find ſome that yield an 
acid Spirit by Diſtillation ; beſides all thoſe 
Fruits which are ſoure becauſe they are not ripe, 
we meet with an infinite number, which after they 
are come to their full Ripeneſs, do retain an en- 
tire acid or ſouriſn Taſte; ſuch as Currants, O- 
ranges and Limons, many Apples and Pears, and 
the like. Beſides that almoſt all Liquors proceed- 


ing from Plants, or other Things, by way of Fer- 


mentation, ſuch as Beers, Wines, and the like, 
will turn to an Acid or Vinegar. 

The Air itſelf ſeems to be be impregnated with 
ſoure Particles, ſince it will corrode and cauſe 
Iron to ruſt. 

There are likewiſe Medicinal Springs that yield 
ſouriſh Waters, found in many Countries ; ſee 
Varenius's Geography, Part abs Cap. 17. Sect. 6. of 
which he makes the Number in Germany alone to 
amount to about 1000; ſo that from hence ma 


be inferred the Quantity of Acids difperſed 
throughout the whole Earth. 


— 
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SEC r. VI. Alcaline Salts likewiſe diſperſed in many 


Bodies. 


ONE may ſay the ſame thing of the Alcaline 
Salts alſo. | 

From all the Parts, in a manner, of Animals,there 
are Alcaline Volatile Salts extracted in great 
Quantities ; to ſay nothing here of other Alcalies, 
which cannot properly be named Salts, ſuch as 
Crabs-Eyes, Egg-Shells, the burnt Shells of Oy- 
ſters and Muſcles, Hartſhorn and Bones. 

Plants, when putrify'd or rotten, do likewiſe 
yield Alcaline Volarile Salts, The Smoak of 
burnt Wood makes a Soot, which does alſo afford 
an Alcaline Volatile Salt ; and the Leaves of ſome 
Plants, ſuch asthe Palm, yield an Alcaline Spirit 
by Diſtillation. The Chymiſts do moreover ex- 
tract from moſt Plants by burning, a fix'd and lixi- 
viate Salt, which is likewiſe Alcaline, and of 
which the Aſhes themſelves will efferveſce with 
Acids. 

All ſort of Coral 1s Alcaline, ſo are many Mi- 
nerals, and will ferment with Acids; as alſo all 
Metals, Gold, Silver, Copper, Iron, Tin, Lead, 

uickſilver, Antimony, Marcaſites, the Lapis Ca- 
laminaris, Chalk, &c. Even a good fertile Earth 
will efferveſce with Spirit of Salt-Petre. There 
are likewiſe ſome of the Mountain or Rock-Salts 
of the ſame Nature. Accordingly we are inform- 
ed, that in the Repoſitory of the Royal Society of 
England, there is preſerved a Salt brought from 
the Rocky Places of the Iſland of Texeriff, the 
Properties of which are entirely Alcaline; and in 
how many Mineral Waters a like Alcaline Salt is 
found, may be ſeen in the Hiſtory of the Acade- 
mie Royale des Sciences, &c. An. 1702, p. 57 and 58, 
and 1708, p. 73 and 74; where an Inquiry being 
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made into the Waters of Bourbon, Lancy, Bourbon 
d Archamb ut, Bourbuule, Mont d'Or, Chaudes, Aigues, 
Evaux, Neris and Vechil, are all found to yield a 
natural Aicaline Salt: So that it likewiſe appears 
from hence, that Aicaline as well as Acids, may 
be met with in great Quantities in many Bod ies. 


Set ct. VII. Convictions from the foregoing Obſer- 


VAations. 


Fr om what has been ſaid, and from a farther 
Inquiry into Nature, one might produce a vaſt 
Number of Experiments and Proofs, capable of 
convinciug a judicious Reader, that there is an in- 
finite Number of Particles in the World, each of 
which are conſtantly moved according to particu- 
lar Laws, which in ſome Circumſtances are at 
Reſt, and of which others being brought to a cer- 
tam determinate Diſtance, as the Acids and Alca- 
lies, begin a regular Motion, being ſometimes at- 
trated, and at other times repelled from each ocher. 
Do not the Parts of Diamonds adhere together 
very cloſely, tho' they have great Orifices or Pores 
in them, and therefore touch one another with lit- 
tle Superficies, as appears from their Tranſparen- 
cy? Do not we ſee in Fermentations ſome Parti- 
cles which were at firſt ſtill and at reſt, and after- 
wards begin to move among one another, in 
which, always following certain Laws, they one 
while ſeparate, and then again unite with each 
other? But they who deſire to ſee a brief Colle- 
ction thereof at one View, may conſult Sir Jſaac 
Newton's Optics, in the Queries at the End, and moſt 
of the Chymiſts; and from thence take what they 
think may ſerve for a Proof ſtrong enough of what 
has been ſaid abore. 

But to ſuch as are not ſo weil experienced in 
Chy miſtry, to give a more familiar Inſtance from 

whence 
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whence they may fafely infer the foregoing Propo- 
fictions, and jultly conclude likewiſe that there is 
a God, who hasnot only Created all theſe Things, 
but does allo Govern them by his Providence, ac- 
cording to wiſe Laws; let an Atheiſt, how great 
a Philoſopher ſoever he be, refle& with himſelf, 
and conſider, Firſt, this Univerſe, as conſiſting 
of an infinite Multitude of Hundreds of Thou- 
ſands of Millions of Particles, which, according 
to the preceeding Experiments, cannot be deny'd ; 
Secondly, Let him repreſent to himſelf all theſe Par- 
ticles, as being at reſt and unmoved ; which he 
may eaſily do, becauſe Motion is not a neceſſary 
Conſequence of their Exiſtence : It now he con- 
templates this unconceivably great Heap of Mat- 
ter, can he think it credible, firſt, That from thence 
are produced ſo many determinate, and ſuch ex- 
ceeding ſmall Stamiua, or Original Seed, and from 
them again ſo many glorious Machines, as are the 
Bodies of Men and Beaſts, Fiſhes and Birds? Sach 
wonderful Structures of Plants and Herbs, divi- 
ſible into ſuch numerous Claſſes ? So many agree- 
able Liquors which Men extract from the ſame, 
making uſe therein of thoſe Laws, according to 
which the Juice of the Grape, tor Inſtance, and 
others, are wont ſo uniformly and conſtantly to 
operate? Finally that great and amazing Machine 
the World itſeif, with that Order and Symme- 
try, by which one part renders ſo many Services 
to the other, whilſt not one ſingle Particle thereof 
can aſſume any kind of Figure or Motion, but 
according to certain Laws preſcribed to it, by 
and ſubſervient to the great Deſigns of its Crea- 
tor; nor can it ſeparate itſelf from one, nor ad- 
here to another Body, but in Subordina:ion to 
the ſame Laws. 


2949 4 Sscr. 
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Wr muſt not think that nothing but theſe Laws, 
i |: and the infinite Wiſdom by which they have been 
f contrived, has place in the great and regular Stru- 
18 cture of the World; for the preſerving and conti- 
| | nuing of all Things in the State and Condition in 
| Which they were firſt created, has likewiſe a Share 
14 in proving a God. 
1 Would we ſee a Proof thereof, how the Great 
i Director, from a Collection of an inexpreſſible 
Number of Particles entirely differing from each 
other, and which ſeem to us to be jumbled toge- 
ther in the utmoſt Confuſion, cauſes only ſome de- 
| terminate ones, and ſuch as are ſubſervient to his 
|| high Deſigns, to approach towards each other, and 
to unite among themſelves, and with other Bodies 
T proper to preſerve, nouriſh and increaſe them ac- 
0 cording to the Laws impreſled therein by his infi- 
of nite Providence ; let us recolle& what has been 
4 aid above upon this Occaſion. 
' Is not the Air a Mixture, yea, a very Chaos, 
conſiſting of Hundreds of Thouſands of Millions 
| of different Particles? How many Things con- 
1 ſumed by Fire, and diſſolved by Corruption, do 
0 mingle their Effluvia, Steams, or Vapours, with 
| the Air? How many Men and Beaſts do perſpire 
| therein ; yea, according to Mr. Boyle, almoſt all 
N Bodies, not excepting Ice and Snow themſelves, 
become lighter by Perſpiration, and tranſmit their 
exhaled Particles into the Air? How many ſweet- 
| ſcented Flowers, how many Spices and other 
: Things impregnate the ſame with fragrant Parti- 
| cles, inſomuch that the Perfumes of them have 
been ſmelt ſome Leagues diſtance from the Iſlands 
|: where they grow, according to the Relations of 
| thoſe who have experienced the ſame > Every 
Body 


| Secr. VIII. The Preſervationof Things proves a God. 
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Body knows, that in Cellars where there are fer- 
menting Wines, the Air is full of their Vapours 
and Spirits; which holds true likewiſe in all other 
fermenting Matters. How many watry Vapours 
from Seas, Rivers, Lakes, Marſhes ; how many 
ſulphureous and other corroſive and poiſonous 
Particles aſcending from burning Mountains, min- 
gle themſelves with the Air ? Iron, which in all 
Part of the World almoſt, being expoſed to the 
naked Air, becomes ruſty, furniſhes us with un- 
queſtionable Proofs of the Acidity thereof. With 
all theſe there is mingled an unconceivable Quan- 
tity of Rays of Light, derived from the Sun and 
other Heavenly Bodies; and how much Fire is 
elevated and retained there, appears by Lightning 
and other ignite Meteors. Add to all this the 
proper Particles of which the Air itſelf is com- 
poſed, and let an Atheiſt tell us, where he can 
find ſuch another confuſed Heap. 

Let him farther conſider the Earth, and obſerve 
of what a mighty Variety of Kinds and Paits it 
conſiſts. Water 1s turned to Earth, as we have 
ſhewn before; poiſonous and wholſome Herbs, 
Shrubs and Trees, all the Bodies of Fiſhes, Beaſts, 
and Men do likewiſe become Earth. In a word, 
whatever proceeds from the Earth, is by Corrup- 
tion or otherwiſe changed into the ſame. Let an 
Atheiſt reflect again, how many Thouſands of 
Kinds of different Compoſitions all this Heap of 
Matter might produce, every one of which might 
likewiſe be exceedingly different from all that we 
now ſee proceeding from the Earth. | 

In the Water we may obſerve the ſame ; How 
many Plants and Fiſhes are corrupted therein ? 
What a great Diverſity of Des fall upon it, draw- 
ing Particles of the Air along with them? How 
many Salts are diſſolved therein? How many ſub- 
terraneous Fires fill them with the Matter that 


burſts 
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burſts out of their Caverns? Water waſhes all 
Filthineſs off, and how many Particles does it 
borrow from the Things in and upon which it 
has ſtood any while? Cotfee and Tea, all ſort of 
brewed Liquors, the Oti-Scourings of Apotheca- 
ries Shops and Kitchens; to ſay nothing of Mi- 
nerals, of hot, bitter, and poiſonous Liquors, nor 
yet of ſalt Sea-Waters ; all theſe Things, 1 ſay, 
furniſh us with Proats that are obvious to every 
one. 

To take notice neither of Fire, which does in 
a manner unite all Things with itſelf ; let the A- 
theiſt repreſent to himſelf all theſe confuſed Col- 
lections of Water, Earth and Air; and in caſe 
there were no Laws by which each kind were 
particularly governed, and purſuant to which 
theſe Particles join themſclves with ſome Bodies, 
and again refuſe to come near others, could he 
himſelf, or any Body elſe think it poſſible, that 


from all this Chaos, there ſhould not once, but 


even frequently, and from ſome of them every 
Year, be produced anew ſo many different Things 
of particular Properties, and that it would have 
ſo happened as long as the World has laſted ? 

To give an Inſtance in one kind of thing only. 
Let any Pody ſow different ſorts of Seeds by one 
another in the ſame Earth; they will ſtand in 
the fame Air, they will be moiſtened with the 
ſame Water, warmed with the ſame Sun, and ac- 
quire from them all, according to what has been 
ſhewn above, an infinite Number of different Par- 
ticles round about them. Now let ſuch, who to 
their own Misfortune deny a Divine Providence, 
tell us how this can poſſibly happen, were it not 
that certain Laws obtained in all theſe numerous 
Kinds of Parts, and which are the Cauſe that every 
Particle neceſſary to the Growth of every indivi- 
dual Seed, does unite itſelf therewith, and to no 

| other 
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other of different Properties, and how every Seed 
can always produce its own Piant of the ſame 
Kind and Virtue every Year without once fail- 
ing? And why, when there are ſuch poiſonous 
Herbs as Aconitum, Hemlock, and the like, ſcatter- 
ed and mingled in the ſame Earth with Wheat, 
Rye, Barley, and other Grain ſo uſeful to Man- 
kind, there are joined only to the firſt, fatal and 
deadly Particles, and to the latter, only whol- 


ſome ones? And why an Apple-Tree never bears 
Pears, or a Vine, Cherries ? 


Sect. IX. Al Kinds of Philoſophy do, or muſt ac- 
knowledge Laws. 


Lier the moſt experienc'd Philoſphers be called 
upon, and let them tell us themſelves, if they 
will declare their Sentiments impartially, whether, 
without acknowledging theſe Laws and a directing 
Providence, they can make theſe and ſuch like 
Phenomena (for there are many ſuch in the World) 
the neceflary Conſequences of the Hypotheſes up- 
on which they found the Science of Nature. 

Some have thought upon a Magnetical, and 
other Kind of Attractions; but theſe lay down 
one ſort of Laws. 

Others ſuppoſe a certain kind of Ferment, as 
the Chymilts ſtile it, in the Stamina, or Principles 
of Seeds, of which there can be no other Notion 
formed, than that they are Parts figured after a 
particular Manner, and moved according to cer- 
tain particular Laws, and which unite themſelves 
with ſome Bodies, and ſeparate from others. 

Finally, Since both theſe Hypotheſes have been 
rejected of later Years, thoſe that have philoſo- 
phized more rationally, have laid down, that there 
are Pores or Orifices in Se:ds of certain Figures, 
through which only are admitted Particies of the 


like 
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like Figure ; which, according to the Opinion of 


others, who will not own a Direction, becauſe 


that leads them to a Gop, may come to paſs by 
Chance or Neceſlity, ſince there ſeems to be no- 
thing more requiſite thereto, than that theſe Pores 
ſhould be diſpoſed to receive thoſe little Particles 
as ſoon as they are put into Motion. But accord- 
ing to this Hypotheſis there might, firſt, not only 
all kind of Particles be admitted into the Pores ot 
the Seed, provided they were but ſmall enough 
but likewiſe, ſecondly, there would hardly be one 
Seed capable of growing, and but. very few Par- 
ticles enter into the ſame, ſave only round ones, 
if nothing but meer Chance obtained therein, as 
Dr. Pitcairn has expreſly and mathematically de- 
monſtrated in his Diſſertations ; ſince the ſame kind 
of Particles muſt always preſent themſelves before 
the ſame Pores, and exactly after the ſame manner, 
it they would gain Admittance, Bur let us ſhew 
this by a more familiar Inſtance :« Suppoſe any 
one ſhould undertake to throw a Dye through a 
{quare Hole, through which it could but juſt paſs ; 
muſt he not ſtipulate, in order to have an equal 
Chance of winning or loſing, to repeat his Throw 
a great many Times? So that if ſomething like 
this ſhould be the true Cauſe of growing of Plants, 
and all the Particles of the Figure of a Dye ſhould 
always paſs through the ſquare Pores in a Seed; 
there mult at leaſt in this Caſe, as muchas in any 
other, be a Rule or Law, according to which 
cach Dye muſt be diſpoſed when it comes againſt 
the Orifice or Hole. 

We do not here diſpute, whether any thing of 
all this, or ſomewhat elſe, be the real Cauſe, that 
among ſo many Thouſands of various Particles, 
thoſe only approach to, or are attracted by each 
Seed, which are moſt proper to compoſe the par- 
ticular Plant in its kind ; but our Deſign was only 

to 
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to ſhew, that without acknowledging a Divine 
Dire&ion, whereby all Things are moved accord- 
ing to the requiſite Laws, whereby ſome Things 
arc made to approach, and others to recede, and 
which are extended to every one of theſe uncon- 
ceivably ſmall Atoms, no other Hypotheſis has hi- 
therto been offer d, whereby the Growth of Plants 
and many other Things could have been reſolved. 
In ſhort, to obviate all the Evaſions of Atheiſts, 
let us recolle& from what has been ſaid above, 
that among the Thouſands of Kinds of Animals 
and Plants, there is not one only to be found 
which was not at firſt formed of an exceeding 
ſmall Stamen, containing all the Parts thereof in 
Miniature, and from whence, by Expanſion or 
Unfolding, and by Covering or Cloathing with 
adventitious, particular and determinate Matter, 
all Plants, all Men, Beaſts, Fiſhes, Fowls, and 
every other living Creature are produced ; as is 
well known by the general Experience of thoſe 
that uſe Microſcopes. Let then the Atheiſt or 
Sceptic think with himſelf, whether he can recon- 
cile all this to a mere and accidental Concourſe 
of ignorant Things; and theſe curious little Forms 
and Figures, in which all that is neceſſary to ſo 
many wonderful Purpoſes in great Bodies, are 
compris'd in a much ſmaller Quantity than a 
Grain of Sand: I ſay, let him make all theſe 
Things agree with thoſe neceſſary Laws, that 
operate without any wiſe Direction or View. Af- 
ter ſo many illuſtrious experimental Proofs of the 
Wiſdom of an adorable Creator, no reaſonable 
Perſon can require any more; eſpecially if it be 
true (as ſome great Men think it very probable) 
that in all theſe HSamens, how ſmall ſoever they 
may be, thoſe of all others that are to be pro- 
duced to the end of Ages, are actually to be 
found in their determinate Figures, 


SECT. 
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SR r. X. The Opinions of ſome Philoſophers about 
Fertility. 


I Do x'T know, whether it may not be thought 
proper by ſome to add to all this, one Notion 
more, which appears very plauſible to many, but 
yer ſeems to require a farther Examination and 
Trial before it be entirely admitted for certain : 
But ſince the ſame has been entertained by ſeveral 
Great Men, and ſeems to have ſome Analogy with 
the Chymical Operations and Action of the Parts 
of Matter upon one another, and eſpecially ſince 


'the thing carries along with it a great Proof of 


God's Providence; it may perhaps be of uſe, if 
we here ſubjoin a few Obſervations that may ſet 
the ſame in ſome kind of Light; and, it may be, 
alſo excite thereby ſome of the Learned to look 
farther into a thing that is at leaſt worth double 
their Pains. 

It conſiſts in the Inquiry of what may properly 
be the Means which the Gracious Preſerver of all 
Things makes uſe of to render the Earth fertile, 
and to cauſe Plants to grow powerfully therein. 

Now that which may be experimentally pro- 
nounced upon this Matter, according to the Opi- 
nions of many Naturaliſts, is, that the Nitre of 
the Air is the Cauſe thereof; to which perhaps 
one may add, that ſince Nitre, or Salt-Petre, is 
alone and of itfe:f an unactive Matter, there muſt 
ſomething elſe concur ro put it into Motion ; 
much afrer the ſame manner as it happens to the 
Acids and Alcalies, which, when ſeparate, are 
at reſt, but being put together, will efferveſce 
and boil up with each other. The ſame happens 
by the Mixture of Salt Petre and Brimſtone in 
Gun-powder. 


SECT. 
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SEtcT. XI. The Air ſeems to abound with Sali- Pe- 


tre: Seven Experiments ſhewing the Probability 
thereof. 


Now to prove, if not with entire Certainty, 
yet with great appearance of Truth, that either 
Salt- Petre is in the Air, or at leaſt ſome other 
Matter, which being much of the ſame Nature, 
meets ſometimes with ſomething elſe in the Earth, 
whereby between them real Salt-Petre is produ- 
ced, appears from the following Experiments. 


I. That the Earth may be mixed with ſuch 
Matters upon which the Air will operate; ſuch 
as the Filings of Iron, the Urine, Dung, and Blood 
of Animals, lixiviated Chalk and Aſhes, &c. and 
that from ſuch Mixtures, after they have been ex- 
poſed naked,by being turn'd up for ſeveral Months, 
to the Action of the Air, a remarkable Quanity 
of Salt-Petre may be extracted. 

But foraſmuch as great and learned Men ſeem 
to differ about this Aerial Salt-Petre, I thought 
fir, for greater Certainty, to make this Experi- 
ment, and found by the Event, that ſuch an Earth 
after being managed properly, yielded in a Month's 
Time about three Pound of very good raw Salt- 
Petre. This has been touched upon before, ſo 
that what is here ſaid, may be the more ſafely 
depended on, and the rather, if we add what ſe- 
veral have affirmed to be experimentally true, 
namely, that the Earth from which Salt-Petre 
has been once extracted, will, after a while, be 
again impregnated by the Air with the ſame. 


II. Since every Bodv may find, that by letting 
B'nnd run ont of a Vein upon Water in which 
pPoetre is diflolved, the black or dark Colour 

thereof, 
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thereof, will be immediately turned into a bright 
Red; and the Serum or Whey of the Blood be- 
come as tranſparent as clear Water, tho? it retains 
its nutritious, or at leaſt ſolid Parts; which by 
dropping a little Spirit of Salt-Petre upon it, 
may likewiſe be ſeparated therefrom ; yea it is 
known that black venous Blood being expoſed in 
a Veſſel or Porringer, is often red at the Place 
where the Air touches it; and that even upon 
taking off the upper red Part, the Black which 
was under will likewiſe afſume a bright red Co- 
lour : I ſhall not here diſpute, whether the Air 
is mingled with the Blood in the Lungs, becauſe 
this is doubted by ſome Philoſophers ; but how- 
ever it is plain from theſe two Tryals, that Salt- 
Petre and Air do act uniformly upon the Blood; 
and therefore it is in ſome manner probable, that 
the Air is impregnated with Salt-Petre. 


ITI. It is known to the Naturaliſts, that a great 
deal of Salt-Petre may be made from Blood, (See 
de Stair de Nitro) if now it be true, that in Breath- 
ing, the Air 1s continually mingled with our 
Blood, one would be apt to imagine, that it 
leaves a great deal of its nitrous Quality therein, 
which may afterwards be extracted. 


IV. Since refined Salt-Petre being held in a 
warm Hand, will ſnap and break, which perhaps 
might be occaſioned by the Air that was in it; 
I took a Piece of Salt-Petre and threw it into a 
bright Lye, in which there is never any Air; 
then putting it into the Air-Pump, I obſerved a 
great Stream of Air-Bubbles coming out of the 
Salt-Petre, and aſcending thro' the Lye. 

Now whether from this Experiment it may be 
concluded, that the Parts of Air and Sa't-Petre 
are eaſily united and adhere cloſe together, 75 

Cane 
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cauſe the Salt-Petre has ſo much Air in it, tho 
Chryſtallized in Water, and reduced to little 
Tubes, I leave to the judgment of others: It 
might however in ſome manner leſſen the Diffi- 
culty ſome People make, as if Salt-Petre were too 
heavy, and not volatile enough to keep itſelf up 
in the Air. 


V. This ſeems however to be entirely re— 
moved thereby; foraſmuch as the Obſervations 
made by the new Burning-Glaſles ſhew, that Salt- 
Petre held in their Focus, entirely evaporates, and 
ſo mingles itſelf with the Air, Hiſt. de! Acad. &c. 


1699. p. 114. 


VI. All Metals, ſuch as Silver, Iron, Copper, 
Lead, which are diſſowed by the Spirit of Salt- 
Petre, eſpecialiy thoſe upon which it acts with 
the greateſt Force, as 1t does upon Iron, ſeem to 
ruſt in the Air; only Gold, which a ſimple Spirit 
of Salt-Petre can't touch, 1s not ſo much expo- 
ſed thereto : All which gives a handle to a Con- 
jecture, thar if there be not Salt-Petre itſelf, there 
is at leaſt ſome Matter of the like Nature in the 
Air. 


VII. A yet farther Proof that there is ſome- 
thing Nitrous in the Air, ſeems to reſult trom the 
Pains in the Head, faintneſs and diſpoſitions to 
Vomit, which often appear in ſome Women when 
they are in cloſe Rooms, where a great many 
People and Stoves are. To be ſatisfy'd of this 
Conſequence, the Reader may be pleaſed to re- 
collect what we have ſhewn above in the VIIth 
Contemplation, namely, that Flame and humane 
Reſpiration are maintain'd by the ſame kind of 
Air-Particles; for which reaſon, the Air ſhur up 
in a Room where a great many Stoves are burn- 
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ing, and a great many People breathing, muſt be 
very much diveſted of thoſe Parts, and be the 
occaſion that ſome weak Women are diſorder'd 
thereby. Now that theſe Parts are properly Ni- 
tre or Salt-Petre, which being render'd by the 
Warmth of the Fire and Breathing, unfit to diſ- 
charge its Functions, ſeems to appear from 
hence, that Women thus diſorder'd, cannot re- 
cover themſelves by any better Means that I 
know of, eſpecially when the freſh Air won't do, 
than by the uſe of a Nitrous Salt diſſolved in Wa- 
ter, of which I have ſeen many Experiments, ei- 
ther by putting a little Salt-Petre or Sal-Prunille 
in their Mouths, and letting it diflolve gently, 
and ſwallow it down. 


Srcr. XII. Salt-Petre ſeems to come out of the 
North ; proved by three Experiments. 


SiS cꝝ now the firſt of the Experiments ſeems 
to prove, and the other to make it very probable, 
that the Air has either Salt-Petre in it, or ſome- 
thing of a nitrous Quality; it will appear in ſome 
manner from the following Experiments, that the 
ſame, at leaſt on our ſide of the Equinoctial 
Line, proceeds chiefly from the North. 


I. Not to mention that the Air is cold to a 
great Degree in the Northern Parts of the World, 
(as for the Suti Pole, we take no notice of it 
now) nor that Salt-Petre does after a particu- 
lar manner produce ſenſible Coldneſs, as we ſee 
by putting of Bottles of Wine in Summer-time in 
Water, and throwing a good Quantity of Salt- 
Petre into it, which chills it ſo much, that ſome 
have thought that one might freeze Water there- 
by, but that I ſhall not determine: From hence 
it may be conſider'd, whether that Air which 


makes 
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Zone, and keeps them always undiſſolved, muſt 
not greatly abound with Salt-Petre. 


II. To render this the more probable, we ſhall 
add what the Learned Hambergorus relates from 
the Ephem. Barom. of Mr. Bernard Ramaxxini; that 
Gentleman ſays, that the Excreſcence of Salt-Pe- 
tre from old Walls made of Mortar and Stone, 
does moſtly appearin Winter, and when the Nor- 
therly Winds blow ; and that thoſe who make it 
their Buſineſs to gather Salt-Petre, do at that time 
particularly ſweep the Walls; and that they get 
more of that Matter from Walls that ſtand to 
the North than to the South ; which ſeems to prove 
plainly enough, that beſides the genera! Impreg- 
nation of the Air with Salt-Petre, the Northern 
Air does moſtly abound therewith, and that it is 
frequently brought from thoſe Parts to us. 


III. Now whether it may be inferr'd, that up- 
on account of nitrous Salt, the Northerly Winds 
make the Air heavier, and that upon the turning 


of the Wind to that Corner, the Mercury does 


often riſe in the Barometer, as many who have 
writ upon this Matter affirm, I ſhall not here in- 
quire after. . | 

Now whether the Air be render'd heavier by 
the Northerly Winds (which bring along with 
them from the cold Regions, a thick and com- 
pos'd Air towards the South, as appears from the 
Thermometers, in which we may obſerve, that Cold 
compreſſes the Air, and as appears likewife by 
the Refraction of Light, which is affirmed to be 
greater in the North) or whether ſuch Gravity of 
the Air proceeds from the Salt-Petre wherewith 
it is impregnated, or for other Reaſons : They 
who uſe Barometers know very well, that the 
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heavier the Aff is, and the higher the Quickſil- 
ver riſes, the leſs rainy and the more dry Weather 
may be expected. See the Act Lipſ. 1696. p. 213. 
from whence therefore, beſides other Circumſtan- 
ces that may be peculiar to the Country of the 
Jews, the Reaſon in general may be aſſigned of 
that Expreſſion in Solomon's Proverbs, Chap. xxv. 
ver. 23. The North Wind driveth away Rain, ſince 
by the greater Weight of the Air, the watry Va- 
pours remain floating therein, and cannot deſcend 
in Rain. 


S1 r. XIII. Sall-Petre becomes active by theſe Par- 
ticles in it that are Sulphureous, ſbe un by Experi- 
ments. 


Bu r ſince Salt- Petre ſeems to be very unactive 
in its own Nature, inſomuch as when put into a 
Melting- pot over the Fire, it does not exert the 
leaſt active Faculty, even with great Heat; it 
may be neceſſary to examine a little more cloſely, 
what it is that renders it Active (as Acids and 
Alcalies working upon each other) and how it 
comes to produce ſuch Wonders. 

Now the Bodies which are more peculiarly pro- 
per to produce ſuch an Effect, are all ſuch as come 
under the Denomination of Sulphur among the 
Chymiſts; to which belongs common Suiphur it- 
ſelf in the firſt Place, and every Thing elſe that 
h2s Sulphur in it; ſuch as Antimony, Turf, and 
Wood-Coal; and in general, all that has Fat or 
Oil im it, ſuch as Tartar and the like. 

Thus we ſce that Sulphur or ſulphureous Bo- 
dics, thrown into melted and glowing Salt-Petre, 
or elle being mingled cold with the ſame, and ſet 
on Fire, are ſput into violent Motions, and the 
Mixture often turned* into a ſudden and conſum- 
ing Flame: So likewiſe we find that Tartar 

| _ mingled 
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mingled with a like quantity of Salt-Petre, wil 
be kindled with the ſmalleſt Fire, and burn ſo 
long, till the Oleaginous and other Parts of the 
Tartar are evaporated ; after which there will 
remain a white Alcaline Sair, which is therefore 
called Salt of Tartar. After the ſame manner we 
ſee dilloived Salt- Petre mixed with beaten Ciiar- 
coal, or Turf chard, and thrown into the Fire, 
become active, and caſt out Flames; wliere be- 
ing continued till no more Flame is percetv ea, the 
Chymiſts make of it an Alcaline Salt, which they 
call the fixt Salt of Nitre. But whether ir may 
not more jultly be termed the fixt Salt of Coals, 
for the ſame Reaſon as r'other is called the Salt of 
Tartar, I leave to the Learned: Ar leaſt, how 
very active Salt-Petre is render'd by Suiphur and 
Coals, Gunpowder furniſhes us with a well- 
known, or rather with a wonderful and terrible 
Inſtance. 

It muſt not be thought that theſe Matters can- 
not be kept up in the Air, as not being fine and 
ſmall cnough, becauſe we have ſhewn before, thar 
belides a great many other different Part: cles, 
there are likewiſe choſe of Sulphur found in the 

Air. Thus we ſee, that in the Mediterranean, and 
other Parts of the World that are more Southern 
than we, there is very great and frequent Thun- 
der and Lightning, of which in Greenland (as I 
have been informed by one that has been often 
there) and here with: us in Winter, very little is 
obſerved. Now that this is occaſion'd becauſe 
the Air abounds with more Sulphur in the for- 
mer Regions than in the latter, ( whereas in Green- 
land there ſeems to be more of Salt-Petre only, 
which paſſing from the Northern to the Southern 
Part, produces theſe Effects in Conjun&ion with 
the fulpureous Air) is allowed by many as a very 
probable Thing. 
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It has been likewiſe ſhewn above, that the 

Rays of the Sun operate upon Salt-Petre, and 
render the ſame Volatile ; for, that thoſe Rays 
are Corporeal, and do likewiſe even bring along 
with them a Matter that gravitates, appears 
from the Experiment of Mr. Homberg about the 
Regulus of Iling-Glaſs, as the Chymiſts call it. 
Sce the XXIV th Contemplation. 
I know not whether I may not here add, that 
in the Year 171r, having gathered ſome Dew 
about the latrer end of May, and kept it a while 
in a great Glaſs Veſſel, I caus'd the ſame to eva- 
porate, in order to try whether there were not 
Salt-Petre in it, as ſome affirm ; but found no 
dalt at that time, but only a little reddiſh Mat- 
ter pretty near the Colour of the Scoria of Re- 
gulus Antimonii ; which being ſprinkled upon a 
glowing Coal, would not burn as Salt-Petre 1s 
wont to do; but when thrown into an earthen 
Vellel, in which there was glowing Salt-Petre, it 
ſlamed viſibly, but however pretty faintly in com- 
pariſon of common Sulphur, 

I cannot here determine exactly of what Na- 
ture that Matter was, there being too little cf it 
to bear a further Examination; but however, I 
judge it to be of a ſulphureous Nature, by its flaſhing 
with melted Salt-Petre; at leaſt it was plain 
enough that Salt-Petre acted upon this, and this 
upon Salt-Petre. 

It likewiſe ſeemed as if we might conclude 
from thence, the Operation of the Solar Matter 
brought to us by the South-Winds upon the Ae- 
rial Salt-Petre, ſince we find that a glowing Coal 
-of Turf being placed in a hot Sun-ſhine (out of 
the Wind, which would otherwiſe blow it up) is 
extinguiſhed, and ceaſes to burn, juſt as if it 
were put into a Quenching-Pot. The Reaſon of 
which ſeems to be, that the Salt-Petre of T0 
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Air, which is otherwiſe the principal Cauſe of 
our Turfs burning, is render'd unfit by the Action 
of this Matter, which proceeds from the Sun, to 
continue the Fire of this Turf-Coal as well as 
before. Now that this is true, and that Salt-Pe- 
tre is a great cauſe of the burning of our Fires, 
appears from hence; becauſe, that in the ſtrong 
Froſts of Winter, when the ſharp Northerly 
Winds reign, which have been proved before to 
be impregnated with a great deal of Salt-Petre, 
our Turf-Fire burns much brighter, and is much 
{ooner conſumed (as Coals are upon which one 
thraws Salt-Petre) than in Summer, when the 
Air has not ſo much pure Salt- Petre in it. 


S ECr. XIV. Sali Petre in Conjunction with the Rays 
of the Sun, does likewiſe render the Earth fruitful, 
fbewn by an Experiment. 


TXrvs we find alſo, that the Action of Salt- 
Petre, and the Rays of the Sun, do contribute 
very much to Fertility. Not to relate here, for a 
Proof, Mr. Homberg's Experiment in the Tranſa- 
flions of the French Academy, 1699, p. 75, 76.whici 
ſhews the ſame of Salt-Petre when diluted in 
Water, and poured upon Earth: One may like- 
wiſe make another Tryal, by ſteeping Grain or 
Seeds for ſome Hours in two Pints and half, for 
Inſtance, of Water, in which an Ounce of the 
beſt Pipe Salt-Petre has been diſſolved, and ſo 
proportionably ; and it will be found that theſe 
Seeds will be much more fruitful than any other 
that have not thus been infuſed in Waterunimpreg- 
nated with Salt-Petre. I ſaw the Experiment 
thereof in the Year1711, when ſome French-Beans 
that had been ſteep'd were oblſerv'd to grow a 
third Part higher than others ; and have treated 
ſome Seeds of Purſtain in the ſame manner: it 
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grew ſo large, and ſo ſtrong, that a Learned Gen- 
tleman, and one that was well verſed in Plants, 
could not forbear asking what it was? and ſaid, 
he had never ſeen ſuch Purſlain in his Life. 

This Property of Salt-Petre was likewiſe known 
to thoſe of the Ancients that have writ upon Agri- 
culture: But to ſhew farther that which was 
propoſed, namely, that not only Salt-Petre, but 
that which likewiſe proceeds from the Action of 
the Solar Matter thereupon (allow me ſo toname 
either the Sun-Beams themſelves, or that which 
they bring along with them) does render the 
Earth fruitful : It will be ſafficient in the firſt 
Place, to conſider how much the Sun contributes 
to the growth of Plants, this being unknown to 
no Body; and it will give ſome Light to the 
Matter, to mention here that which happen'd to 
me about the latter end of May, inthe Year 1712 ; 
for having {ſown Purſlain, ſome of which had 
been ſteep'd in Salt-Petre Water, and other not, 
at the ſame Time and Place ; ſome Days after 
which the Nights were ſo cold as to make Ice; 
and I having found by former Experiments, that 
in the ſtrongeſt Froſts there would be found no 
Ice in Lye, and little or none in common Pickles ; 
that a Water in which there was as much Salt- 
Petre diſſol ved as could be, being ſet within-ſide, 
or even without- ſide of the Window, in a little 
Bottle cloſe to the others in which the Seeds were, 
that Water was fo ſtrongly frozen as to crack the 
Glals, the Parts of which were ſeparated more 
than the Preadth of a Straw ; it came into my 
Head, whether ſince the Salt-Petre Water froze ſo 
caſily and ſo hard, the Purſlain, the Seed of which 
had been ſteep'd in the like Water, might not be 
killed by this Froſt, eſpecially ſince the Sun had 
hardly appeared during all that time, which was ve- 
ry cold; and going to the Window to ſee, I found 


that 
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that that Seed which had been ſowed after the 
common manner, was green, and that that had 
lain in the Salt- Petre Water, much more ad vanc'd 
in thoſe Parts that remained alive; but that moſt 
of it was frozen and dead. a 

From hence I think we may infer, that in or- 
der to make Plants grow and flouriſh, not only 
Salt-Petre, but likewiſe ſomething that proceeds 
from the Sun is requiſite thereto; to the end, that 
by their reciprocal Action, they may concur in 
the producing theſe Effects upon the Earth, and 
the Plants thereof. 

Beſides, that this ſeems to be further confirm- 
ed by a common Experiment obſerved by ſome 
Husbandmen, namely, that when in the Month 
of March, and the beginning of April, North and 
North-eaſterly Winds blow 4 long while toge- 

ther ; and thereupon it is apprehended, that they 
ſhall have a bad Year, and that the Graſs by 
reaſon of the Cold does not ſpring up, there is 
oftentimes a very good Crop, and even an early 
Hay- Harveſt ; for ſome Years I obſerved it, and 
found it always to be true, eſpecially in the Year 
1712, when by reaſon of the frequent Norther- 
ly Winds in the Spring, ſomebody ſaid to me, 
that he feared it would be a bad Seaſon, and that 
Hay would be ſcarce; to which I anſwer'd, that 
I had often found the contrary, and that if it were 
but followed with a good warm Sunſhine, the 
Graſs would perhaps be early ripe, and there 
would be a great quantity of Hay, which like- 
wiſe happen'd. 

Nov they who allow the Probability of what 

has been advanced, may calily infer the Cauſe 
from thence, namely, that the trequent Northerly 
Winds might bring great Quantities of Salt-Petre 
to us, which being ſucceeded by the Southerly 
Winds, and the Solar Matter that accompanies 


them, 
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them, a great Quantity of thoſe Particles which 
act upon each other, and contribute to Fertility, 
is then found in our Air; tho* on the other ſide it 
may ſo happen, that the Northerly Winds ſhall be 
ſo ſtrong and laſting, and the Southerly ſo weak; 
and the warm Weather ſo little, that the Aerial 
Salt-Petre may be as prejudicial to the Fruits of 
the Earth, by reaſon of its too great Plenty, as 
the common Salt-Petre (the Experiment whereof 
is mentioned above) which being uſed in too great 
a Quantity, killed the Plants. With this agrees 
the common Proverb of the Husbandmen, con- 
firmed by numerous Experiments, that @ Peck of 
March Duft is worth a King's Ranſom. That Month 
being commonly dry with us when the North 
Winds blow, by which the Air is render'd ſo hea- 
vy, that the watry Vapours will remain floating 
in them, and cannot deſcend in Rain; which 
with Southerly Winds are wont to come plenti- 
fully down at the ſame Seaſon, 


Sec r. XV. Convictions from the foregoing Obſer- 


ation. 


I Hav = dwelt the longer upon this Matter, not 
only becauſe the abovementioned Experiments re- 
quire to be expreſſed and propoſed with ſome 
Clcarneſs in their Circumſtances ; but particular- 
ly in order to ſtir up others that have Inclination 
and Conveniencics, to inquire more narrowly what 
it is properly that renders Lands fruitful, and 
makes Plants grow more freely ; to the end that 
they may cither corroborate what we have here 
ſaid, by farther Experiments; or otherwiſe, if 
they find that the Works of Nature exert 
chemſelves after a different manner, they may 
communicate their Lights to the World; ſince 
there ſtill ſeems to be wanting Numbers of Expe- 
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riments : for Inſtance, how to order ſuch an 
Earth, or ſuch Secds, ſo as that in a few Hours a 
Sallad, or other Plants fit for uſe, may be produ- 
ced; or again, that each Seed may at the ſame 
time put forth all the Seed-Plants contained in it, 
and make them grow equally, by which means 
the Fruits of the Earth might be multiplied, and 
ſuch like Experiments: At leaſt every one will 
readily agree, that this is a Matter, the Inquiry 
into which may not only much more illuſtrate our 
Knowledge of Nature, but likewiſe be very be- 
neficial to Mankind. 

In the mean while, ſince nobody can be igno- 
rant that the Air is the Magazine or Treaſury, 
from whence that which renders the Earth fruit- 
ful is communicated thereto, as the frequent plow- 
ing and turning up the Earth, and expoſing it to 
the. Air, has ſhewn experimentally for many Ages; 
can it be thought that it comes to paſs without 
a wiſe Providence, that there has never been any 
Want in the Air of ſuch Particles as are fit for 
that Purpoſe > Thar the Waters of Rain, Dew, 
and Snow, falling down through the Air, are im- 
pregnated therewith, in order to carry ſuch Par- 
ticles along with them, and to inſinuate them dee 
enough into the Earth, ſo as to fertilize the ſame, 
and to diſpoſe it to {furniſh all living Creature: 
with Food and Refreſhment ? 
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CONTEMPLATION XXVII. 
Of the Poſſibility of the RESURRECTION. 


— 


SECT. I. The Objection of the Sadducees anſwer'd 
by our Saviour, Matt. xxij. v. 29. 


SHOULD here have made an end of contempla- 
A ting the Laws of Nature, becauſe an Inquiry 
into all thoſe, ro which the Study of Nature, and 
particularly Chymiſtry, leads us, would take up 
too much of our time here: But ſince it may ſeem 
to contribute very much towards the illuſtrating 
a Matter which is of great Importance, I ſhall at- 
tempt to ſet that matter likewiſe in ſome Light, 
tho' it is ſeldom handled upon Natural Principles. 
To enter therefore upon it : | 

It is well known, that among thoſe unhappy 
Perſons who deny the G oÞ that made them, there 
be many who are wont not only frequently to ri- 
dicule the Confeſſion of Chriſtians about a Reſur- 
rection, but likewiſe to oppoſe the ſame after all 
imaginable Ways; and that others, who ſeem to 
treat this matter with more Reaſon and Decency, 
are likewiſe accuſtomed to form ſome Objections 
againſt ir, by which they think they do ſufficient- 
ly prove the Impoſſibility of a Reſurrettion. 

I know very well, that in order to cut off all 
Difficulties and Cavillings raiſed againſt this Ar- 
ricle of our Creed, by thoſe who acknowledge a 
God; and believe the Holy Scriptures, nothing can 
be more ſtrongly returned, than what our Lord 
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was pleaſed to anſwer to the Sadducees who deny'd 
a Reſurrection : Te do err, not knowing the Scriptures, 
nor the Power of God, Matt. xxij. v. 29. That is to 
ſay, the Word which you admit to be Divine, 
ſays ſo; and no body ought to doubt, whether 
the Power of God be great enough to perform 
what he has ſaid. 


SECT. II. I is not a greater Miracle to Raiſe a 
Body, than to Create it. 


Bur fince we have here to do with a ſort of 
deplorable Diſputers who have no Reverence ei- 
ther for God or the Scriptures, and who think 
that they are able to prove from their Philoſophy, 
the Improbability, if not the Impoſſibility thereof, 
I have been of Opinion, that altho' the Certainty 
of a future Reſurre&ion can only be deduced from 
the Word of that God who never deceives any 
one, and that the Manner of it muſt likewiſe be 
referred to his Wonder-working Power ; yet that 
it might be perhaps uſeful to ſome, to ſhew here, 
that all the Objections which they can raiſe a- 
gainſt it, are far from having any Strength in them 
but on the contrary, that the few as yet known 
Laws of Nature and Appearances are more than 
ſufficient to anſwer them all, at leaſt all that have 
ever occurred to me, and to put the Poſſibility of 
the Reſurrection, the Proof of which is our pre- 
ſent View only, quite out of doubt. 

To begin therefore : Let one that denies or 
doubts of the Reſurre&ion, tell us whether he is 
not forced to allow, that all the Food of which 
his Body conſiſts, as well as the Bodies of all his 
Progenitors, does proceed from the Earth, or ra- 
ther is nothing more than a metamorphoſed, or 
transformed Earth : (It he denies this, let him read 
what we have ſaid thereupon in the firſt and fol- 
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lowing Contemplations.) *Tis a plain Conſequence 
then, that his Body likewiſe proceeds trom Earth. 
And this being ſo, it is no more ſtrange that his 
Body which was once Earth, ſhould be raiſed a- 
gain from the ſame, than that it had acquired or 
received its firſt Figure from thence, What Im- 
poſlibility is there, that ſo wonderful and dreadful 
a Power, which made uſe of the Earth to form a 
humane Body before there was any ſuch Being in 
the World, without its Knowledge, without its 
Concurrence, and after ſuch a manner as is un- 
conceivable to him and all other Created Beings, 
ſhould now again think fit to make uſe of the ſame 
Earth to the ſame purpoſe, and raiſe him up a- 
gain from the Dead? Let this Philoſopher ſup- 
poſe with us, that a Man were born and brought 
up in a Place where he ſhould be entirely ignorant 
of the Nature of his Food: If now another Perſon 
came and ſhewed him a Lump of Earth, out of 
which Rye and Wheat, or what elſe he might 
have uſed for Food, were produced ; and if he 
told him, that his Body did not only proceed 
from, but was likewiſe maintained by this Earth ; 
would not this Denier of the Reſurre&ion think, 
as we do, that ſuch a Man would make as many 
Scruples in admitting the ſame for Truth, as 0- 
thers now do when we tell them, that their Body 
ſhall once again proceed out of that Earth into 
which it is turned after Death? And would not 
likewiſe, even the moſt learned Enquirer of what 
happens in the World, be as much amazed at the 
Manner after which his Body is formed out of, 
and ſuſtain'd by Earth, were it not that the 
Cuſtom of ſeeing frequently how a humane Crea- 
ture is born and nouriſhed, but never how hie riſes 
from the Dead, would ſeem to make this matter 
more 1ntelligible to him, and, as it happens with 

| cuſtomary 
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cuſtomary Things, make him look upon the for- 
mer with no Wonder ? 


Scr. III. Ever the common Formation of Bodies 
is leſs credible than the Reſurrection. 


Lr one that denies the Reſurrection tell us, 
whether the Parts of which his viſible Body is 
compoſed (tor as for the exceeding ſmall Stamina, 
we ſhall take no noticeof them here) werenot as 
much ſcattered over the whole Earth about 5000 
Years ago, as they will be many Years after his 
Death, or at the End of the World? (See con- 
cerning this Matter more largely in the following 
Contemplation, Seft. V.) And whether it be more 
impoſſible in this laſt Caſe, than in the firſt, to 
collect the Parts ſo diſperſed, and to bring them 
into Order. 

Again, if he were ignorant of the Manner by 
which the Procreation of Animals is performed, 
and had had no Opportunities of ſeeing the ſame, 
let him ask himſelf whether he ſhould admit it as 
a Truth, that a human Creature, for Inſtance, 
lying ſo many Months in a Liquid Matter, like a 
Fiſh in the Water, could be able to live; where- 
as now the ſame Creature, if kept but a few Mi- 
nutes under Water, would periſh? And would 
not he think, that from hence he might alledge 
many Reaſons, why *tis more probab'e that a 
Man ſhould be produced, like a Plant, out of a 
Seed, or at leaſt after ſome other Manner that 
does not ſo directly contradi& Experience? And 
yet he ſees this comes to paſs conſtantly, and 
always after the ſame manner, without any Vari- 
ation. Can now the Reſurrection of the Dead 
appear to him more wonderful, or even {o much? 
Since in this laſt Caſe it is only required, that a 
Body ſhould be produced from the ſame 8 
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Parts; and the Manner after which a Man is now 
formed does beſides this ſeem likewiſe to run 
counter to ſeveral plain Experiments, by which it 
appears neceilary that we ſhould breathe in order 
to live; whereas we have nevertheleſs ſufficient 
Cauſe to affirm, that a Child can live ſeveral Months 
in his Mother's Body without Reſpiration. 

This ſeems to be ſufficiently proved, foraſmuch 
as the Lungs of a Child that is ft//-born will fink in 
Water. Bergerus, p. 481. gives us an Experiment 
thercof, and teils us, that the Lungs of a Child 
born dead, being put into an Air-Pump, will not 
ſwell, and when tlirown into the Water, will ſub- 
ſide ; the quite contrary of which muſt have hap- 
pened, if the Child had been born alive, and had 
remained any time in the Air, ſince ſuch Air is 
never perfectiy diſcharged again from the Lungs, 
but there will always remain a ſufficient Quantity 
thereof to cauſe the ſame to ſwell, and to hinder 
the ſinking. Accordingly we find, that a Piece of 
the Lungs of a Beaſt newly killed, being emptied 
of Part of its Air by the Pump, will contract itſelf 
and fink deeper into the Water than before; but 
however, it will not ſubſide to the Bottom till, 
atter much Pumping and a good deal of Trouble, 
the Air be quite exhauſted. 


Ster. IV. The Firſt Oljection anſuer d, namely, 


That we have no Parents in the Reſurrefion. 


Bur to proceed; we muſt not ſtop at this 
Objection, which to underſtanding Perſons is too 
Vulgar, viz. That the Reſurection does therefore 
ſeem incredible, becauſe when we came into the 
World, we had Parents to whom we owed our 
Birth, and that there were ſo many proper Means 
at hand upon that Occaſion, but that the ſame 
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will all be wanting at our ſecond Birth or Reſur- 
rection. 

Since all that a good Logician can prove from 
thence is, that there is a Power and Wiſdom ca- 
pable of providing Means for the Generating of 
human Creatures after this manner; now what 
Reaſon can be given, thar the ſame Power which 
has been able to do this after one manner, cannot 
make uſe of other Means for the ſame Purpoſe ? 


The rather, fince we ſee that God, to manifeſt 


his Wiſdom likewiſe to thoſe that hate it, is wont 
to execute the ſame Purpoſes in numberleſs Ways 
and Methods. It would be unneceſſary to repeat 
Inſtances here of all kinds of Animals,having done 
the ſame largely in the beginning of the XXIId. 
Contemplation, where we have given an Account of 
their Motion, Nouriſhment and Production, in 
reſpe& to which the Inſtruments of each kind of 
Fiſhes, Birds, and Beaſts are almoſt all differing 
from each other, and yet they are all procreated, 
nouriſh'd, and do move themſelves from one Place 
to another, 


So likewiſe when we contemplate the Plants, - 


how various are the Ways of putting forth and 
growing among them ! Some grow in Earth, and 
that oftentimes in one only determinate and par- 
ticular Sort; others require another kind of Soil ; 
ſome grow upon the Water, and ſome even under 
Water ; one in a warm Climate, and another in 
a cold ; ſome are propagated by the Seed ; ſome 
by a Branch taken off from the main Plant; a 
third by Setting; a fourth by Grafting ; a fifth 
by many of theſe, and perhaps yet different Me- 
thods: And thus are the Views the Great Crea- 
tor, of cauſing Plants to continue in their Kinds, 
executed after ſo many different Ways. 
This being ſo, what Impoſſibility is there that 
the ſame Power which produced the Bodies of 
Vo I. III. Sil Men 
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Men once before by the Means of their Parents, 
may not perform the ſame again by other Means ? 
And if we only ſuppoſe, that this Great Maker 
can uſe as many Ways as all Men can invent, 
(wherein nevertheleſs his Power does far exceed 
all human Inventions; as is plain to thoſe that 
are wont to inquire into his Works, where they 
daily learn ſomething new, that perhaps never be- 
fore entred into their Thoughts) no Body will 
eaſily deny the ſame ; foraſmuch as he would paſs 
but for a poor Philoſopher among the Atheiſts, 
who ſhould not imagine himſelf capable of form- 
ing an Hypothefis, whereby human Bodies, by a 
different Diſpoſition and Motion of Parts might 
be produced after a different manner than now 
they are. 


Sect. V. The Second Objection, from the Smallneſs 
of the Parts after Corruption, anſwer d. 


Tuosx that deny the Reſurrection do again 
think the ſame impoſſible, becauſe our Bodies be- 
ing diſſolved by Corruption into ſo many and ſo 
ſmall Particles, it does not appear credible to 
them, that they can be all again replaced in their 
neceſſary Order, nor the proper Body thereby re- 
ſtored to its former Figure. But will they there- 
fore doubt, whether a good Anatomiſt can put all 
the Bones of a Skeleton, or a good Clock-maker 
all the Wheels and Pieces of a Watch, tho' jum- 
bled together without any Order, into the ſame 
Structure again, ſo as to compoſe the very ſame 
Skeleton and Watch ? If therefore we do but ſup- 
poſe that the Great Creator of the Univerſe is 
endowed with only ſo much more Wiſdom and 
Power than an Anatomiſt and Clock-maker, as 
the Structure of a human Body is more noble and 
curious than a Skeleton or a Watch, what Diffi- 
culty 
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culty can there yet remain ? For that we do not 
herein aſcribe too much to that Adorable Being, 
but on the contrary think of him much too mean - 
ly, and below his great Perfections, by ſuch a 
Suppolition, may appear from hence; that if all 
the beſt Workmen in the World ſhould lay their 
Heads together, there would not be Wiſdom 
enough in them, (to ſay nothing of their Power) 
to put in order the Body of a Flea, or any other 
Inſe&, or even any little Seed of the ſmalleſt Plant, 
ſo as to compare for Excellence and Contrivance 
with any one of thoſe which we daily obſerve to 
proceed by Millions out of the Hand of this 
Great Artificer : the rather, becauſe, as has been 
ſhewn before, the moſt minute Particles, even 
thoſe of Light itſelf, are governed by a Power 
which extends itſelf to all Things, and they are 
ſubject to certain and fixed Laws, even when they 
appear to be in the greateſt Diſdorder. Having 
often ſeen the Picture of a Man ſo accurately for- 
med upon a white Cloth, or Paper, in a dark 
Chamber, it occured to my Mind as an agrecable 
Type of the Reſurrection; at leaſt it appeared 
from thence, that the Rays of Light refle&ed 
from the real Body of a Man ſtanding out of the 
Chamber, paſs through the Air mingled among 
number'eſs others that proceeded from circum} a- 
cent Objects, and yet, after entring into the 
Chamber, were ſeparated from all the foreign ones, 
and collected into the exact Image of the ſame 
Man, according to the Laws of Dioptrics. 

If now all theſe Particles of Light, after ſo ma- 
ny Mixtures with, or Percuſſions againſt other 
Particles, can be oblig'd ſo ſtrictly to obey certain 
Laws, that when received upon a white Paper, 
and regularly collected, they will paint and expre's 
the juſt Form of that Perſon from whom they 
proceed; what Impoſſibility is there, that the Parts 
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of a putrified Body, tho' mingled and diſperſed 
among an infinite Number of others, ſhould be 
brought together again, and compoſe the ſame 
Body, any more than that the Particles of Light 
do the Figure of it ? 

If this be not ſufficient, our Reader may re- 
collect what has been ſaid in the two preceding 
Contemplations, viz. thar not only the ſmalleſt 
Animalcula, or Particles of Bodies, cannot eſcape 
the Direction of the Glorious Maker and Ruler of 
all Things ; but alſo and chiefly, that before all 
greater Bodies do become Inſtruments of his Pow- 
er, he has thought fit, for the diſplaying of his 
own Glory, that they ſhould be firſt divided and 
ſeparated into Particles of the extremeſt Smallneſs, 
and ſuch as can be ſcarce conceived by Men. If 
then it be proved by undeniable Experiments, thar 
there is a Power which has framed all Things up- 
on the Earth round about us, yea, even the great 
and glorious Body of the Sun itſelf, of ſuch ſmall 
Particles, and has diſpoſed them in ſo wonderful 
an Order; how can the moſt unhappy Sceptic, or 
Doubter of the Reſurrection, pretend with Rea- 
ſon to deduce any Argument from the unconceiva- 
ble Smallneſs of the Particles into which a buman 
Body after Death may be diflolved by Corruption 
or otherwiſe, againſt the Poſſibility of the Reſur- 
rection of ſuch a Body? 


S Ec r. VI. The Third Objefion, from the Attrition 
of the Particles, anſwer'd, 


Bo r as the Fancies of ſome, who wiſh that all 
their Notions may be true, are rich in finding out 
plauſible Arguments in favour thereof ; ſo they 
endeavour to amuſe themſelves with the Opinions 
of ſome famous Philoſophers, who maintain that 
every thing, eſpecially the ſmalleſt, and conſe- 
quently 
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quently the weakeſt Particles, wear away with 
Motion ; and therefore change both their Figure 
and Properties, ſo that after a great many Years, 
and the paſſing away of Ages, we do in vain ſeek 
throughout the whole Univerſe for thoſe Parts of 
which a Body was compos'd, and of which, if 
they were to be found, it might be again compo- 
ſed after the ſame manner. 

But he who contemplates the Operations and 
Laws that have already obtained in the World, 
will be convinced ; 

Firft, That by the Art and Invention of Men, 
whereby they apply the Laws of Nature to their 
own Purpoſes, even the whole Frame of the Bo- 
dies of Men and Beaſts may be preſerved, un- 
changed, and uncorrupted ; it is. therefore much 
more poſſible, and likely too, that incomparably 
{mailer Particles may by an unceivably greater 
Wiſdom and Power be continued in their preſent 
State and Condition. Now that the aforeſaid is 
true, will appear from the known Manner, after 
which ſo many exotic Plants and Animals are ſe- 
cured from Corruption in Spirits of Wine, refin'd 
trom all their Water, with the Addition of a lit- 
tle Camphire ; as likewiſe from the embalming 
of Dead Bodies, as well by the Ancients, as par- 
ticularly by the Moderns, who can much better 
ſecure Bodies from Putrefaction. So likewiſe Si- 
mon de ries, in his Deſcription of Old Greenland, 
fays, that the Air is ſo ſharp, as to preſerve dead 
Bodies from Corruption ; and the famous Geo- 
grapher Sanſon relates, that when a Spaj/h Colo- 
nel marched from Peru to Chili, over a high 
Mountain, ſome of his People were frozen to 
Death; and that ſeveral Years after, he found 
them in the ſame Condition, that is to ſay, fitting 
upon their dead Horſes, and holding their Bridle 


faſt, their Bodies remaining uncorrupted. 
1 Secondly, 
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Secondly, That all Things do not wear away 
and change their Figures indifferently, has been 
already ſhewn in the XX VIth. Contemplation, Set. 
V. ſince if it were ſo, Water, Air, and the whole 
World in all its Parts would be changed as to 
their Nature and Properties, juſt contrary to what 
Experience teaches us. 

And if any one deſires to be convinced there- 
of, by an Experiment, which I had made with 
another View, in order to ſhew, that the Tem- 
perating of Acids (as it is called in the Language 
of the Phyſicians) does not conſiſt ſo much ac- 
cording to ſome, in the obtunding or blunting the 
acute Parts of the Acids themſelves, as in their 
ſtrict Union with Alcali's, either Watry or other 
Parts; let him firſt diſſolve Silver in the Acid Spi- 
rit of Salt. Petre, or otherwiſe in Aquafortis, and 
then after having put a little Water to it, lay a 


Plate of Copper in the ſaid Liquor, whereupon 


the Acid will let the Silver go, and diſſolve the 
Copper. But if you throw in ſome Iron, the 
Copper is precipitated, and the Iron diſſolved by 
the Spirit, which being filtrated again by the Ad- 
dition of ſome Lapis Calaminaris, the Aquafortis 
quits the former, and difloives the ſaid Scone. If 
then you ſhould pour off this Liquor from all that 
has ſubſided in it by Filtration, and then put ſome 
Lixiviate Salt of Tartar to it, this laſt will be 
diſſolved and precipitated, and the Salt be united 
with this Menſtruum ; ſo that this Mixture being 
Chryltaliz'd, (which is a Sign that the Parts of 
the Nitrous Spirit remain unchanged) will yield 
a burning Salt-Petre. 

And to ſhew farther, that it preſerves its Aci- 
dity, I put freſh Water and Oil of Vitriol to the 
aforeſaid Salt- Petre; from whence by Diſtilla- 
tion, I produced again the ſame Aquaſortis, 
or Spirit of Nitre, which, upon trial, diſcovered 
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its Acid Qualities; for when we threw into it 
ſome unruſted Filings of Iron, I obſerved the Iron 
to be diſſolved, with a great and violent Effer- 
veſcency, and a very red Vapourto aſcend, which 
is peculiar to a Nitrous Spirit. This was yer 
more {trongly confirmed, by putting ſome Salt of 
Tartar to it again, by which means there reſulted 
the ſecond Time a good Salt-Petre from the ſaid 
Spirit. From which Experiments it does appear 
at leaſt, that this: Nitrous Spirit, after ſo many 
and ſuch different Unions with Silver, Copper, 
Iron, Calamine-ſtone, and Salt of Tartar, and 
after having twice reſiſted ſome of them, ſtill re- 
mained in its former Condition, the Particulars 
thereof being neither changed nor worn by all 
theſe Motions ; which ſhews it is by no means 
impoſſible, that the ſame Power which preſerves 
to the Spirit of Salt-Petre its Figure and Proper- 
ties, after ſo many Unions, Mixtures and Etter- 
veſcences, may likewiſe do as much in the Parts 
of other Bodies. Thus we alfo {ce Quick-ſilver 
and Gold handled numberleſs Ways by the Chy- 
miſts, and yet continue the ſame, after having un- 
dergone ſo many Changes. 


SEC r. VII. The Fourth Ovjeftion, from the Union of 
theſe Particles with other Bodies, anſwer d. 


AxotHntr Objection is wont to be made by 
ſome, againſt the Poſlibility of a Reſurrection, 
becauſe, that not only all Bodies are divided into 
ſuch (mall Particles by Corruption and other Means, 
but chiefly becauſe theſe Particles become united, 
or rather changed into other Bodies ; and the Earth, 
which for Inſtance, proceeds from a Putrify'd Car- 
caſe of Man or Beaſt, is oftentimes tranſmitted in- 
to many kinds of fluid and ſolid Bodies, ſuch as 
Water, Air, Trees, Plants, and Herbs; ſo that there 
4 ſeems 
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ſeems to be neceſſary here, not only a bate Uni- 
on of theſe divided Particles, but likewiſe, Firft, 
A Separation from thoſe Bodies where with they 
were united; which to theſe Objectors ſeems in- 
credible, and hardly poſſible in ſo many Millions 
of Caſes, in which all this would be requiſite to- 
wards the raiſing of one only Body again. 

But thoſe Gentlemen would eaſily be of ano- 
ther Mind if they were reaſonable, upon our ſhew- 
ing them what they look upon as incredible, is 
brought about many Ways in Chymiſtry, both in 
reſpect to Solid, as well as fluid Bodies. 

If one put Silver into Aquafortis, it will be diſ- 
ſolved therein, and turned into a fluid Matter; 


add a little Copper, and the Silver will be ſe- 


parated and fink to the Bottom, as we have ſhewn 
before. 

Melt Gold and Silver together, and when they 
are cold, they will become a hard mixed Metal; 
but throw that Mixture into Aquafortis, and they 
will be immediately ſeparated, the Silver incor- 
porating itſelf with that Liquor, and the Gold 
ſubſiding like a Powder to the Bottom; as is well 
known to all that deal in thoſe Metals. 

The Oil or Salt of Tartar being diflolved in 
Water, and boiled with Sulphur, will unite itſelf 
therewith ; but pour a little Vinegar into it, the 
Salt of Tartar will mix itſelf with the ſame, but 
the Sulphur will be ſeparated. 

Mingle Spirit of Sea Salt with ſome Volatile 
Salt, for Inſtance with that of Hartſhorn, and 
they will unite themſelves cloſely to each other; 
but add ſome Pot-Aſh or Chalk thereto, and they 
will preſently quit each other, and the Spirit of 
Salt will join itſelf to its new Gueſt. It would 
not be difficult for thoſe that ate well vers d in 
Chymiſtry, to produce innumerable other Exam- 
ples of Matters that adhere and unite cloſely with 


one 
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one another, which yet are eaſily ſeparated by 
the Addition of the Third. And if it happens 


ſo in theſe Caſes, where is the Impoſſibility in any 
other Matters ? 


Sec r. VIII. The Fifth Objection, That in the Pays 


ticles of Bodies, we cannot obſerve any ſuch Union, 
anſwered. 


Bur it may be, our unbelieving Philoſophers 
will reply, that we cannot obſerve any ſuch uni- 
ting Properties in the Parts of human Bodies, and 
that therefore there is no ſuch Thing. 

But if they would pleaſe to attend to other Chy- 
mical Experiments, they might ſee that Water 
and Oil being put together, will not unite, but 
remain unmixed ; but it you ſhould join the ſame 
Oil with Pot-Aſh, and Salt of Tartar, or any 
other good Lixiviate Salt, (or even ſome Oils 
with Sugar) and make it into Soap, it will eaſily 
unite with Water. 

Copper is likewiſe indiſſoluble, and will hard- 
iy be touched by common Water; but if you add 
thereto ſome Volatile Salt of Sal-Armoniac, the 
Copper will be entirely diſſolved, and turned in- 
to à blue Liquor. 

Reſin made of Drugs, ſuch as Jallop, Scammo- 
ny, &c. cannot be ſeparated in ſimple Water; but 
add to them Yolkof Eggs, or pounded Almonds, 
and they will be eaſily mixed together; from 
whence, as alſo from a great Number of other 
Experiments which we might borrow from the 
Chymiſt, it is plain, that tho' two Matters will 
not unite, the ſame may be brought about by the 
Addition of a Third: And having ſhewn this in 
ſo many Caſes, what Impoſſibility is there again, 
that the Material Particles of our Body, accord- 
ing to the ſame, or other Analogous Laws of 


Plants 
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Plants and Animals wherewith they have been 
united, may after a Separation be joined again as 
they were once before ? | 


Sgr. IX. The Sixth Objeftion, That theſe Particles 
are ſcatter'd too far from each other, anſwer d. 


Ir any Body that ſeeks for farther Evaſions, 
ſhould hereupon reply, that theſe Particles before 
they can be united to others, mult firſt be brought 
very near together; but that between thoſe of out 
Body, there are oftentimes found very great Di- 
ſtances, and that their Union is thereby prevented ; 
let him conſider, that tho*' Acids and Alcali's muſt 
come very near, before they can lay hold on each 
other, yet Amber, Wax, Glaſs, will attract Straws, 
and other light Matters at a much greater Di- 
ſtance, only by being a little rubbed ; that the 
Load-Stone draws Iron, tho? it be yet farther off, 
and that whatever is counted heavy upon the 
Earth, moves, or is attracted towards the Centre 
thereof; not to repeat here that which mult be 
ſuppoſed, according to the Opinion of Sir Iſaac 
Newton, and whereof we have given a Proof a- 
bove in the XX VIth Contemplation, viz, that even 
the heavenly Bodies at their great and almoſt 
immeaſurable Diſtances, are ſubje& ro a Law that 


2 brings them towards each other. If then it ap- 


pears from hence, that ſuch great Bodies gravi- 
tate or move towards each other, according to the 
preſent Laws of Nature, tho' at ſuch great Di- 
ſtances, and as far as their Motion will permit, 
do unite with one another ; why ſhould it be im- 
poſſible for the ſame Power to do this in human 
Bodies ? 


SECT. 
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Sx cr. X. The Seventh Objeftion, That the Particles 


of Matter would att with Choice or Knowledge, an- 
ſwer d. 


TAERE is another Objection, namely, that 
the Particles of our Body might ſeem to act with 
Judgment and Election, if among ſo many Milli- 
ons ot others they ſhould juſt meet at the ſame 
Places of the Body to which they belong, and 
concur with them in forming a new Structure. 

Yet this is no greater a Wonder, than that a- 
mong ſo many other Places where the Particles 
of the Earth, Water, Light and Air might fix 
themſelves, thoſe that are proper to produce 
Grapes, do only unite themſelves to Vines; thoſe 
of Apples, to Apple-Trees; ſuch as belong to 
wholſome or unwholſome Plants, are united after 
the ſame manner; and notwithſtanding that the 
moſt poiſonous Herbs grow near, or in the midſt 
of a great Quantity of Corn, this laſt will not 
be affected thereby. | 

The like may be obſerved even in our own Bo- 
dies, where from a mixed Chyle conſiſting of ſo 
many Kinds of Meats and Drinks, thoſe Particles 
are only jain'd to each Part of the Body where 
they are wanting for the ſupport of the ſame; by 
which Dire&ion it comes to paſs, that Fleſh, 
Bone, Membranes, Oc. do all remain unmingled, 
and in order ; without which they would other- 
wiſe be ſoon uncapable of diſcharging their Fun- 
ctions. | 

And to give other Inſtances, of which we may 
find a great many in Chymiſtry ; mix Iron, Lead, 
Salt and Stone, all of 'em reduced to a Powder, 
together; then hold a Load-Stone near it, it will 
draw the Iron only, and as it were by free Choice 
out of this Compoſition, leaving all the reſt of the 


Bodics 


1050 The Religious Philoſopher. 


Bodies untouched : Pour Quick-ſilver upon this 
Powder, it will only embrace and unite itſelf ro 
the Lead, neglecting thereſt ; put ſome Water to 
it, that will only imbibe the Salt, and let all the 
reſt alone. The Doctrine of the Menſtrua or diſ- 
ſolving Liquors, will furniſh us with a great Num- 
ber of other Inſtances, wherein each acts upon 
its proper Object, as it were by free Choice and 
Knowledge. | 

Now there is not more required to the Reno- 
vation of out Bodies from their Atoms or Parti- 
cles, than what we ſee in theſe Matters. 


SECT. XI. The Eighth Objeftion, Concerning Cant- 
bals or Men-eaters, anſwer d. 


Bur the Hiſtories which we read of Men-eaters, 
ſeem to be of ſome Weight with thoſe who would 
inſinuate this Notion of the Impoſfibility of the 
Reſurre&ion into the Minds of weak Men : Since 
when one Man is devoured by another, the Con- 
fequence would ſeem to be, that as one 1s turned 
into the Food of the other, his Body would like- 
wiſe be changed into the Body of the other; and 
foraſmuch as it is an Article of the Chriſtian Faith, 
that each one ſhall riſe with his own Body, they 
think they can prove it to be impoſſible in this 
Caſe; becauſe, tho' the Body of the Caniba! ſhould 
be raiſed in all its Parts, yet that of him who was 
devoured, will be deprived of ſeveral. 

Now to remove this Difficulty ; theſe Obje- 
Ctors muſt be forced to own, that two Caſes 
may come to paſs therein. The Firſt is, when 
the Canibal lives ſome Years after the Perſon he 
has devoured ; for in this Caſe it is clear, that the 
Objection will fall to the Ground, becauſe, accord- 
ing to the common working of Nature obſervable 


in all Bodies, that which now tends to Food, and 
to 
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to compoſe a part of the Body, may be ſeparat- 
ed therefrom long before its Death; for if in the 
Body of any one who daily makes uſe of 'Food, 
the Subſtance did not leflen ; and if only one 
Ounce of that Food which a Man takes each Day 
at every Meal, ſhould be converted into the Sub- 
ſtance of his Body, there would be added every 
Year 20 Pound to the Weight thereof, and Con- 
ſequently in 53 Years, it will amount to above 
i000 Weight; whereas we find it otherwiſe by 
Experience. From whence we may conclude, 
that as the Body becomes heavier and bigger by 
Food, it does at the ſame time grow lighter and 
leſs by Perſpiration, and other Motions of the 
Fluids, as Sanctorius has firſt obſerved. 

If now we ſuppoſe the Second Caſe, and in or- 
der to make all the Conceſſions that are reaſona- 
ble, allow that this Canibal, or Man-cater, does 
die at ſuch a time as the Objector himſelt thinks 
fit; and that the Fleſh of the Perſon devoured is 
united to the Body of him that cats it : This Ob- 
jection may ſeem at firſt Sight to thoſe that have 
not much contemplated the Manner of God's 
working in Nature, to carry ſome Force with it. 

But let theſe Obje&ors conſider, that altho” 
the Maker of a human Body permits ſo many 
Things to come to paſs therein with our Know- 
ledge, and at the Command of our Will, yet he 
excepts the Nouriſhment of the Body out of it, 
that being performed not only without any Power 
of the Will, but even without our Perception or 
Knowledge : Since after that the Food has paſſed 
thro' the Stomach and Bowels (where indeed ſome- 
times we have ſome Perception thereof) no Body 
knows what becomes of it afterwards, nor with 
what Parts, nor at what Time it is united: Shew- 
ing thereby, that this Benefit which is procured 
to us by the taking of Food, depends Panty 

an 
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and only upon his Will. We ſee likewiſe that 
ſome ſickly Diſpoſitions, as alſo too great Heat, 
too violent a Motion, too great a Paſſion, which 
laſt are not wont wholly to deprive us of Health 
like bodily Diſtempers, are oftentimes the occa- 
fion that our Bodies are notnouriſhed by the Food 
that is uſed, ſo well as at other times. 

From whence it is probable, that if the Deſign of 
the great Creator of all Things, be thatevery Man 
ſhould Riſe with his own Body, as he has decla- 
red to us in his holy Word; tis likewiſe in his 
Power to hinder, that no one Particle ſhould eſ- 
ſentially belong to two Bodies, and that, even af- 
ter a natural Manner, there is no Impoſlibility 
in It. 

But if this Argument ſhould not appear ſuffici- 
ently convincing to ſome, they may be aſfured 
thereof by numberleſs Chymical Experiments; by 
which it will appear, that tho' a Body has the 
Property of uniting itſelf to another, yet it can 
be hinder'd by the Addition of a third, and by 
other Ways too from doing the ſame. 

Thus Spirit of Salt-Petre will unite with Steel; 
but if one firſt puts into it a fixed Alcaline Salt, 
ſuch as that of Tartar, the aforeſaid Effect will 
be prevented. 

A Lixiviate Salt will mix with Oil, and turn 
it into Soap; but put a little Vinegar to it, or any 
other acid firſt, and the Salt will not incorporate 
with the Oil; and even when the Mixture is 
actually made, they will be divided and ſeparated 
thereby. 

Iron will join itſelf to the Load-Stone, or ra- 
ther they will move towards each other ; but 
turn them only the wrong way, and they will fly 
from, or drive one another away. But to In- 
ſtance in no more Caſes, as one might eaſily do 
from Chymiſtry, who can give any Reaſon why 

ER the 
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the ſame Power that does all theſe Things,. can- 
not bring about the ſame Effects in the Parts of a 


Man, whoſe Body has been united as Food tothe 
Body of a Canibal? 


SEcr. XII. Conviction and Poſſibility of a Reſur- 


reciion. 


I Know very well, that ſome ingenious and 
acute Philoſophers may not be at a loſs to fancy 
Hypotheſes, in order to ſolve the Cauſes of all 
thoſe Experiments we have produced, and it may 
be ſuch as may ſeem to have ſome Analogy there- 
with ; and that even all the Chymical Phzno- 
mena are accounted for, by one this way, by ano- 
ther, that; but it is not neceſlary either to admit 
or to reject the whole: Firſt, becauſe we do not 
here undertake to inquire into the Truth of thoſe 
Principles upon which each Man builds his Sy- 
ſtem of natural Knowledge. Secondly, Becauſe it 
is ſufficient to our Purpoſe if the Experiments be 
only true, let People deduce them from ſuch 
Cauſes, as they ſhall judge moſt conſiſtent with 
their own Hypotheſis : Foraſmuch as no Body 
can pretend to prove from ſuch Pores, ſuch a Fi- 
gure, ſuch a Determination of Motion, ſuch an 
attractive Force in the Parts of Matter (from 
which Principles moſt Cauſes are derived in this 
Age) whether it be poſſible that each of theſe are 
likewiſe to be found in others; and that the ſame 
Power which has adapted the firſt to theſe Pro- 
perties, does likewiſe do the ſame in others, by 
changing them every time according as it ſhall 
judge it to be moſt ſerviccable to its great Ends 
and Purpoſes. 


Ster. 


1054 The Religious Philoſopher. 


SEC r. XIII. Tranfition to another kind of Threefold 
Objections. 


I Mis xr have made an end here of the Proof 
of the Poſſibility of the Reſurxection in the ſame 
proper Bodies, were 1t not that ſome Atheiſts pre- 
rend to defeat the ſame after other Manners : 
Namely, Firſt, by unadmittable Conſequences, 
which they think they can draw from thence. 
Secondly, By the Suppoſition of Things that are 
poſſible, which notwithſtanding the Reſurre&ion 
of the ſame Bodies, makes impoſſible according to 
their Notions. Thirdly, By comparing the Bible 
with itſelf (from whence all Chriſtians prove the 
Certainty of their Reſurre&ion) and by quoting 
ſuch Texts out of it, which, as they would make 
us believe, ſeem to have very little Agreement 
with a Reſurrection in the ſame Body. And I hope 
we ſhall not appear tedious to the Learned, if we 
{till add ſomething here to obviate theſe Difficul- 
ries, eſpecially if we ufe no other Proofs therein, 
than ſuch as are founded upon daily Experiments. 


SFr. XIV. Three Objections of the firſt Kind. 


T x x Firſt Conſequence then, which they think 
muſt appear abſurd and unadmittable to every 
one, is, That in caſe the Reſurrection be made 
in the ſame proper Body, a Child dying ſoon after 
its Birth, will riſe again likewiſe as a Child, and 
with an imperfe& Body. 

The Second is, That if any one whilſt he is yet 
a Child, loſes a Leg or an Arm, and lives after- 
wards ſome Years, and grows bigger, he muſt 
believe that when he dies, he ſhall riſe again 
maim'd, and without Arm or Leg ; or in caſe his 
Body be ſupply'd with thoſe Limbs that are 

wanting, 
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wanting, they will be wholly difproportional to 
the reſt. 

The Third is, That if a Man is to riſe with his 
own Body, it ſeems to them a neceſfary Conſe- 
quence, that almoſt all Bodies will be entirely 
ſpent and waſted, and much ſmaller and lighter 


than they ought to be naturally at the Reſurrecti- 


on: Since moſt Men before they die, fall away 
ſo much through Sickneſs, and ſome are ſo ex- 
ceedingly waſted by Conſumptions, as to fall far 
ſhort of that Weight and Size which belong to 
their Bodies in Health. 


S Ber. XV, Objections of the ſecond Kind. 


Tur Fourth Thing which they Object, and 
which, tho' poſſible in itſelf, they think the Be- 
lief of Chriſtians renders impoſſible, is the fol- 
lowing : It a Canibal or Man-eater ſhould live a 
Number of Years, and in all that time ſhould uſe 
no other Food than human Fleſh, it ſeems impoſ- 
ſible to them that both the Canibal himſelf, and 
at the ſame time all that have been devoured by 
him, can riſe again with their own perfect and 
proper Bodies. 


Sect. XVI. Objeftions of the third Sort from the 
Holy Scriptures. 


Tun Objections which they themſelves pro- 
duce from the Holy Scriptures, are firſt, ſuch 
Texts where expreſs mention is made of a Reſur- 
rection in the ſame Body; as Job xix. ver. 26, and 
27. Tho' after my Skin Worms deſtroy this Body, yet 
in my Fleſh ſhall I ſee God, whom I jhall ſee for my 
ſelf, and mine Eyes ſhall behold, and not another. And 
Paul, Rom. viij ver. 11. He that raiſed up Chriſt 
from the Dead, ſhall alſo quicken your mortal Bodies ; as 

Vol. III, Tt t alſo 
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alſo Phil. 11). ver. 21. Who ſhall change our vile Bo- 
dy, that it may be faſhioned like unto his glorious Body. 
We ſhall not repeat all the reſt that are of the 
ſame Tenour. 

Againſt theſe Texts they oppoſe ſome Expreſ- 
ſions of the ſaid Apoſtle, 1 Cor. xv. ver. 35, 36, 
37, 38. which they think cannot be underſtood 
conſiſtent with the former ; for when before, he 
introduced an Objector uſing theſe Words, wer. 35. 
But ſome Men will ſay, how are the Dead raiſed up? 
and with what Body do they come ? He anſwered the 
ſame by a Compariſon of a Grain of Corn, ver. 
36. Thou Fool, that which thou ſcueſt, is not quicken- 
ed except it die ; ver. 37. And that which thou ſoweſt, 
thou ſoweſt not that Bedy that ſhall be, but bare Grain, 
it may chance of M beat, or ſome other Grain, ver. 38. 
But God giveth it a Body as it hath pleaſed him, and to 
every Seed his own Body. From which Words there- 
fore they conclude, that we ſhall not aſſume at 
the Reſurrection the ſame Bodies which are put 
off at Death ; but that they will be other, and 
difterent, and ſuch as God gives according to his 
Pleaſure. So that according to them, this Text 
ſeems to contradict the former, and likewiſe itſelf, 
becauſe it a Man ſows any Thing elſe than the 
Body that ſhall be, and that God gives to the 
thing ſown, a Body as it hath pleaſed him, tis im- 
poſſible in their Opinion to be the ſame Body of 
that Seed. | 

Beſides this, ſome of em urge other Difficul- 
ties againſt a Spiritual Body, ver. 44, and 46. and 
eſpecially becauſe in wer. 50, it is ſaid, that Fleſh 
and Blood cannot inherit the Kingdom of God. This 
ſeems to them contradictory to the former Paſ- 
ſages quoted from Jcb. 


Seger. 
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Sect. XVII. Our Dean here is not to deſcribe the Mans 
ner of the Reſurrection, which we muſt leave to God. 


Brrons ! paſs on to anſwer theſe Difficulties, 
IT find myſelf obliged, for the Inſtruction of ſuch 
Chriſtians as may happen to read this, to premiſe : 


I. Trar our View here is not to account for 
the Manner of the Reſurrection of the ſame Body, 
which great Myſtery we muſt leave to the Wiſe 
dom and Power of God only; nor have we un- 
dertaken any Thing more, than to ſhew that ſuch 
a Reſurrection involves no Impoſſibility in it; and 
that the foregoing Objections raiſed by ſome A- 
theiſts, even from the Holy Scriptures, in order 
to ſooth and quiet their own Conſciences againſt 
the Terrors of this Reſurrection, may be eaſily 
cleared up and removed, from what we find dai- 
ly paſſing in the World by our own Experience. 


Srcr. XVIII. A General Anſwer to all the Ol jecti- 
ons againſt a Reſurrection, taken out of Scripture. 


II. To return a general Anſwer to all that 
theſe unhappy Cavillers, and deplorable Bible- 
readers (I mean ſuch as only ſift the Scriptures to 
diſcover Abſurdities therein, as I have known 
ſome ſuch) fancy they have found in that Holy 
Word, which they can neither reconcile with their 


own Notion, nor with other Texts that treat of 


this Reſurrection. I ſay, nothing mote is requir- 
ed to anſwer theſe People, than what we find to 
be expreſly affirmed in the ſaid Scriptures ; name- 
ly, that in order to underſtand the true H o w, 
and other Circumſtances of the Reſurre&ion, we 
mult according to the before-quoted Reply of our 
Lord to the Saducees, not only know the Scriptures, 

Ver, III. © $0.3 but 
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but likewiſe the Power of God, if we would not 
Err. 


' Secr. XIX. A bare Hypotheſis is ſufficient to few 
the Poſſibility of any Thing. 


To diſarm the Atheiſts as much as poſſible of 
all their Evaſions, it is neceſſary to add, that tho” 
what we ſhould hereafter produce from natural 
Obſervations, could not be demonſtrated to be 
ſtrictly true, but were only a ſimple and naked 
Hypotheſis, it would carry with it perfectly the 

ſame Weight and Force in this Matter. Since to 
prove the Poſſibility of any Thing, there ought 
not to be more required from him that aſſerts it, 
than only to find out an Hypotheſis containing the 
Manner how it may come to paſs, and which in- 
cludes no Contradiction in it. I don't think that 
any Atheiſt will deny this, ſince it is own'd by 

the chiefeſt of their Set, To begin then: 


Sect. XX. There is a Proper or Own, and a 
Viſible Body. 


I. Evzxy Man has beſides his Soul, a Bod), 
which for ſo far as it can be ſeen by all, we ſhall 
expreſs by the Name of a viſible Body. 


IT. Txis Body may be termed, in reſpe& to 
thoſe of other Men, one's peculiar or particular Bo- 
dy, fince a Man is thereby diſtinguiſh'd from 


others, and it is the Compoſition of this particu- 
lar Perſon, and no other. 


III. Boer fince this vifib]e and particular Body 
does undergo very many Changes, and according 
to the Difference of Years, and to the good or 


bad Conſtitution of a Man, and otherwiſe, be- 
comes 
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comes ſmaller and greater, leaner and fatter, 
lighter and heavier; and that it is even poſſible 
that one and the ſame Matter may now belong 
to the viſible Body of one Man, and afterwards 
to that of another; as for Inſtance, if the Bloo d 
of one Man, by a Wound or otherwiſe, ſhould 
be ſpilt upon the Earth, the Matter of it might 
ſerve to feed ſome Plant or Fruit, which being 
afterwards eaten by another, contributes to the 
Increaſe of his vifible Body: And fince, notwith- 
ſtanding all theſe Changes, every viſible Body does 
ſtill remain the Body of the ſame Perſon, it is 
apparent that there muſt be ſomething in the viſi- 
ble Body which undergoes ſo many Changes, from 
whence it has a Right to be always denominated 
the own Body of the ſame Perſon; of which Term 
we ſhall likewiſe make uſe in the following Diſ- 
courſe, in order to make a Diſtinction between 
the own and viſible Body of every Perſon. 


IV. A xD thus it is plain, from what has been 
ſaid, that there is an eſſential Difference between 
the own and viſible Body of a Perſon ; ſince many 
Parts of the laſt can be joined to, and ſeparated 
from it, and even belong to more viſible Bodies 
than one ; but the own Body remains fix'd and de- 
termined to one and the ſame Perſon only. 


Sect. X XI. This Diſtinction is acknowledged by all, 


V. A xD that none may think that this Diſtin- 
&ion between a vi/ible and an own Body is invent- 
ed by us, and has no Foundation in Truth ; it 1s 
known that if one ſays of a Man, that he weighs 
200 t6. nothing elſe is underſtood thereby, than 
that it is his vi/ib/e Body which is of that Weight; 
but if one ſays, that Fan a Man is 80 Tears old, it 
can only be meant of the own Body, fince all the 

iz Food 
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Food that he has uſed in the laſt 10, 20, or 30 
Years of his Life cannot be ſaid to have apper- 


tained to his vifible Body the whole Space of 80 
Years. 


Sx cr. XXII. Theviſible Body conſiſts of Fluid and 
of Solid Parts, and of Laws. 


VI. Now to inquire wherein this own and vi- 
fible Body does determinately conſiſt, it muſt be 
confeſs'd, firſt, that this own Body which helps to 
compoſe the Perſon, is not the vifible Body whol- 
ly and ſolely ; See [ Numb. IV.] it muſt therefore 
be contained within the vi/ible Body. 


VII. T 1s wvi/ible Body conſiſts : 

Firſt, Of Fluid Subſtances, as Blood, Whey, 
Lympha, Chyle, and Milk in Women that give 
ſuck, and Water in which the Embryo lies in thoſe 
that ate pregnant ; varions Kinds of Glandular 
Juices from the Pancreas, the Glands of the Sto- 
mach and Inteſtines, Gall, Spittle, Sweat, and 
perſpiring Matter, Tears, Snot, Nervous Juice, 
and others, that have yet no particular Name; to 
which ſome add, Fat, the bitter Matter in the 
Ears, that in the Seminal Veſlels, and the like, 
tho* they are ſomething thicker than Liquors or 
Fluids. 

Secondly, Of Solid Matters, Fleſh, Bones, Nerves, 
Membranes, the Teeth, &c. The modern Inqui- 
rers reduce them all to Bones and Nerves, as we 
have obſerved already in Contemplation XI. Sect. 17. 

Thirdly, Each wvifible Body, whilſt it is alive, 
has its particular Laws; thus there are Laws in 
human Bodies, according to which are regulated 
the Conſumption or Digeſtion of the Food in the 
Stomach, thei'Separation of the Chyle from the 
groſſer or excrementitious Matters, the Sanguifi- 
| N cation 
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cation or Converſion into Blood, the Separation 
of the Humours, the Motion and Nutrition where- 
by the ſaid Blood is turned here into Bones, there 
into Nerves and Tendons, in another Place into 
Membranes, Cc. beſides Generation and Produ- 
ction. According to theſe Laws, we ſee, that 
when a Piece of Bread is eaten by a Man, a Dog, 
a Fowl, anda Carp; in the three firſt it is turn- 
ed into different kind of Fleſh, in the laſt it be- 
comes Fiſh; and the ſame Food makes a white 
Skin in an European, and a black one in a Moor, as 
it makes one Man fat and another Man lean ; and 
we find that Children uſing the ſame Food, are 
ſubje& ro the fame Laws ; that the Stomach of 
one digeſts with Eaſe and Pleaſure, one kind of 
Food, as the Stomach of others does another. 


Scr. XXIII. The own Body conſiſts, in a manner, 
of no Fluid Parts, nor of Laws, but almoſt only of 
ſolid Parts. 


VIII. So then the own Body of a Man mult - 


conſiſt of one or more of theſe three, Fluids, So- 

lids, and Laws. | 
It does not ſeem to conſiſt of the Fluids, ſince 
many of them are changed, become more or leſs, 
and may be intirely ſeparated from the Body, 
whilſt at the ſame Time it ſhall remain the pro- 
per and un Body of the ſame Perſon : Thus the 
Blood daily diminiſhes by the Separation of Hu- 
mours, and by Perſpiration, and is as daily in- 
creaſed by a new Chyle ; not to mention great 
Effuſions of Blood bath in Men and Women; of 
the laſt of whom, I knew one who in a few Years 
had loſt much more Blood than the Weight of 
her whole Body was equal to; now whether it 
was a Blood conſiſting of this or that Matter that 
| Trtr 4 flowed 
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flowed thro' her Veins, her Body remained un- 
queſtionably the fame proper Body. 

Now ſince the Blood does not belong eſſential- 
ly to the * — Body, neither can all the Humours 
that are ſeparated from it, be counted to belong 
to the ſame, foraſmuch as they are daily chang- 
ed; thus Fat is diminiſhed by Leanneſs, and 
other Fluids by other Means, from thence we 
may conclude, that hardly any, at leaſt very little, 
of the Fluids, are neceſſary to the Compoſition 
of what we call the own Body. 


IX. N o w that the Laws likewiſe do not be- 
long effentially to the own: Body, is apparent; 
Firſt, Becauſe the fame are frequently changed in 
the ſame Men, whilſt they remain in the ſame 
Perſons : Thus Experience teaches us, that fick 
and healthy People, young and old, are not ſub- 
8 to the ſame Laws, which holds true both in 

en and Women. Secondly, The ſame may be 
inferr'd, not only becauſe the Body is material, 
and the Laws do only conſiſt in certain Motions 
and Properties, but 'particularly (which puts the 
thing paſt all doubt) becauſe a dead vijible Body, 
in which it cannot be ſaid, that theſe Laws do 
any longer prevail, is as much eſteemed to com- 
28 the own Body of the deceaſed Perſon, as 
when it was living. 


X. Lasr1L y, Since it plainly appears, from all 
that has been ſaid, that a Body may ſtill continue 
the own proper Body of the Perſon, tho? filled 
with Humours and Juices quite different from 
thoſe it once had, and that ſuch Fluids may be 
likewiſe moved by quite different Laws, but even 
thoſe Laws may alſo entirely ceaſe when the Bo- 
dy is dead; we muſt therefore only ſeek for this 
ke | ones proper 
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proper un Body in the ſimple and naked ſolid 
Parts thereof. 


SECT. XXIV. The own Body confiſts either of a 
Stamen or Principle unfolded only ; or elſe of a 


Stamen, that grows and increaſes by the Addition 
of Foreign Particles. 


VIII. No v to treat more cloſely of theſe ſo- 
lid Parts. 

It is very well kown to thoſe that are verſed 
in the Inquiries of the preſent Age, that as the 
Plants and Animals, ſo likewiſe Man does conſiſt 
of a firſt Principle or Stamen, which may there- 
fore be denominated the own Body, or. at leaſt 
ſomething that contains the ſame ; as has been 
already ſhewn in the X VIth Contemplation. 

The Parts of this Stamen are in the Growth of 
it, and from time to time expanded, or unfolded, 
and cloathed as it were, and filled up with other 
Particles continually, till the viſible Body of a 
bigger, and at leaſt of a full grown Creature, re- 
ſults from it. 

Now ſince this Samen, during the Growth of 
a Body, is clad and ſtuffed with other Matter in 
and about it, and ſince it contains all the ſolid 
Parts of the Body in Proportion to its Bigneſs, 
either this ſimple expanded Stamen, without any 
other adventitious Matter, muſt be admitted and 
allowed to be the own Body, or elſe the ſame 
Stamen filled and cloathed with that Matter, 
which afterwards becomes Bones, Fleſh, Liga- 
ments, Membranes, Cc. ſo far as thoſe compoſe 
the ſolid Parts of a Body, muſt be reckon'd the 
own Body; one of theſe is certainly true. 

We ſhall therefore, in both theſe Caſes, one of 
which muſt needs be admitted, endeavour to ſolve 
the Obje&ions of Atheiſts; and firſt, thoſe which 


they 
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they are uſed to bring from Nature, and next 
from the Holy Scriptures. 


Sect. XXV. How a Man may be ſaid to riſe again 
with his own proper Bod), in the fi ſt Caſe. 


IX. Ir it be ſuppoſed that the bare Hamen, 
expanded according to the Bigneſs of the Body, 
without the Acceſſion of any other Matter to 
fill and cloath the ſame, be the own Body, and 
which is to continue ſo in all Men from their 
Birth to their Death ; there will be nothing more 
required, that ſuch a Perſon ſhould riſe with his 
own Body, than that only this Stamen, ſeparately 
from the Particles that cloath and fill the Body, 
ſhould remain, and be continued in its own lit- 
tle Subſtance, and that the great Author of our 
Reſurrection ſhould, after Death, unfold, fill and 
cloath the ſame into a viſible Body, with the ſame 
Matter that belonged to it before, and in its Life- 
time, when it was a viſible Body; or elſe with 
ſuch other Matter as He ſhall be pleaſed to uſe. 
We ſhall not ſpeak of the altered or changed Pro- 
perties and Faculties, ſince they do not affe& the 
Matter thereof, nor do change the own Body as 
to its Eſſence; but refer it to the Word of God, 
rouching the ſame. 


Stcr. XXVL The own Body, the filed with other 
Matters, remains the own proper Body of the ſame 
Perſon. | 


X. Brrors we proceed any farther, let me 
add two Things that may obviate all Objections 
againſt what has been lately ſaid. 

Firſt, That an own Body, tho' filled and cloath- 
ed into a wvifible Body with other Matter that ne- 


ver belonged to it, does nevertheleſs remain the 
own 
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own proper Body of the ſame Perſon ; nor does this 
want much Proof, ſince any one that has fallen 
away by Sickneſs or Pain, if after his Recovery 

he becomes bigger and fatter, and for that Pur- 
| Pole has uſed Food that was never any part of his 
own Body, will always be reckon'd to have been 
the ſame Perſon, and conſequently to have been 
alter'd by becoming ſo much more vi/ib/y bigger 
and fatter. 


Sr. XXVII. Men any one dies, a great deal of 


that Matter which belonged to the viſible Body, wil 
be ſeparated therefrom. 


XI. Secondly, That when a Man has lived ſome 
Years, a great Quantity of that Matter which 
belonged to his viſible Body, may be ſeparated 
from it, and he {till remain the ſame Perſon ; in- 
ſomuch that the own Body undergoes no Change 
by the Loſs or Acceſſion of ſuch Matter that helpt 
to make it a vifible Body. 

To prove this, Let us again ſuppoſe a Man 


that is 80 Years old, and that weighs 160 Pounds, 


and who, reckoning one Day with another, after 
Breakfaſt, Dinner, and Supper, unites but one 
Ounce every Day of the Food he uſes, to the 
fluid and ſolid Parts of his Body, in order to re- 
pair what he loſes by Perſpiration, and other 
Ways; according to which, without reckoning 
the Weight of his whole Body as ſoon as he was 
born, there would be 80 times 365, which is 
29,200 Ounces, or 1825 Pounds of nutritious 
Matter, that has gone towards the Compoſition 
of his viſible Body in the Space of 80 Years ; from 
which if we ſubſtract thoſe 160 Pounds, there 
will ſtill remain 1665 Pounds, which during his 
Life-time, when they were at firſt nothing but 
Wheat, Rye, Fiſh, Fleſh, Ce. did not belong 97 

| is 
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his Body, but were quite foreign to it, and might 
have as well have gone towards the Compoſition 
of any other Man's ve Body, as of his; and 
which afterwards have ſerved to nouriſh his wi/ible 
Body for ſome Time, and finally have been ſepa- 
rated again from it ; in all which Caſes none can 
deny that it has been the ſame Perſon, and there- 
fore always preſerved his own Body, from which, 
3 been ſaid before is ſufficiently demon- 
rated. 


Secr. XXVIII. The three Objections of Sect. XIV. 
anſwer d, in caſe the own Body conſiſtt of a bare 
Stamen, 


XII. Now to return a particular Anſwer to 
the particular Objections ſtarted by the Atheiſts, 
Set. XIV and XV. and which they pretend to 
raiſe from Nature, upon this Foundation, that the 
bare Kamen does only remain the own Body, and 
is only expanded or unfolded from itſelf into a 
larger Size, by extending the Parts of it farther 
from each other (of which an Example may be 
ſeen in the XVIIth Contemplation) there is no need 
of any other Argument chan the following : 

If a Child were to riſe again as a Child in its 
ou Body, the Matter of its Stamen need only be 
preſerved and be again filled up at the Reſurrecti- 
on by other or by the ſame Particles by which it 
had been increaſed before. 

If a Perſon is to be raiſed as full grown, the 
aforeſaid Samen needs only to be expanded after 
the ſame manner as it would have been in the 
Life-time, and then filled up and cioathed with 
Matter, which, when it remained alive, and in- 
creaſed in Bulk, would have ſerved for filling up 
the ſame ; in which Caſe, every one muſt acknow- 
ledge, that the ſame Perſon would have riſen 
again in his own proper Body. The 
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The ſame may likewiſe be ſaid, if any one that 

is now a Man, and had loſt a Leg or an Arm in 

his Childhood, ſhould die ; for here it is only re- 

quiſite, that that Part of the Stamen which was 

to compoſe the Arm or Leg, ſhould be expanded, 

filled up, and cloathed, in Proportion to the big- 

ger Body, 8 has been ſhewn before concerning 
the ſmaller. 


Moreover, if any one dies lean and waſted, and 
at the Reſurrection his Body is filled with Matter, 
which did either never belong to him, or other- 


wiſe, with ſuch as had before filled up his own to 
a vifible Body, why ſhould he, at the Reſurrection, 


be leſs accounted the ſame Perſon, and be recko- 
ned leſs to enjoy his own Body, than Job is ſaid 
ro remain the ſame Job, and to have retained his 
own Body, as well, when by the Goodneſs of 
God he was reſtored to his former Strength and 
Health, as when he was ſo waſted, as to be able 
to ſay of himſelf, Chap. xix. ver. 20. My Bone 
cleaveth to my Skin and to my Fleſh, and 1 am eſcaped 
with the Skin of my Teeth? Now it is very proba- 
ble, that that which render'd his vifble Body big- 
ger and heavier after his Recovery, conſiſted of 


{uch Food and Matter. as did not before beiong 
to the ſame. 


Sgr. XXIX. The Objection in Sect. XV. an- 
ſuer' d upon the ſame Foundation. 


XIII. FINAL II, if now even a Canibal had, 


during his whole Life, fed upon nothing but the 


Matter of the viſible Bodies of Men, and it had 
only pleaſed God to hinder that the Stamina of 
all thoſe whom he had devoured ſhould have been 
converted into Food, but that they ſhould have 
paſſed thro” his Body with other excrementitious 
Matter; what Impoſſibility is there that the par- 


ticular 
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ticular Stamen of each Perſon (which we here 
ſuppoſe to be the own proper Body) ſhould be ſe- 
parated from thence, and filled up again by other 
proper Matter, or, it may be, by ſome that had 
ſerved the ſame Purpoſes before, as well as other 
dead Bodies. For it has been already ſhewn, in 
Numb. XIV. that when a Perſon dies after ſome 
Years, there are always a great Number of Par- 
ticles ſeparated from his Body, at the Time of 
Death, which had ſerved before to the filling up 
of a viſible Body. | 

Thus likewile may the Stamen of the Canibal 
himſelf remain alone, without any of its expand- 
ing Fluids, and be filled up with others at the 
Reſurrection, and he accordingly may riſe likewiſe 
in his own Body. For who can deny that any 
Man, for Inſtance, that has lived twenty Years 
upon human Fleſh, and after that, fifty Years more 
upon Bread, does not, in both theſe Caſes, retain 
his own Body? For which Reaſon the proper Bo- 
dy of any Perſon does remain the ſame proper and 
own Body, tho' filled up with other Fluids. See 


Set. XXVI. 
St ctr. XXX. The viſible Body of a Man may be 


very much emaciated, and yet remain his viſible 
and ow Body. 


XIV. Now to paſs on to the ſecond Thing 
mention'd in Sef&F., XXIV. and to ſolve the Ob- 
jections of the Atheiſts by this other Principle, 
that the own Body of a Man does not only conſiſt 
of the ſimple Stamen, but does moreover always 
comprehend ſome of the filling and cloathing 
Matters which adhere to the ſaid Stamen, altho' 
what has been already mention'd be ſufficient to 


demonſtrate the Poſſibility of a Reſurrection * 
| | the 
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the own Body, againlt all Atheiſtical Evaſions 
whatſoever. | 

Let me here premiſe, that it is experimentally 
known to many, that the vi/ib/e Body of a Man may 
be extreamly emaciated, or become very lean, and 
yet remain his own, and likewiſe his vifible Body. 
Accordingly two Inſtances, among many others, 
do particularly recur to my Mind; the firſt was 
of a Perſon who had before been very Muſculous 
and Fleſhy, but was, without- any viſible Fever, 
ſo exceedingly reduc d by a Maraſmus or Leanneſs, 
that his Legs and Arms, and all his Body beſides, 
appear'd to them that ſaw and felt him, to be 
nothing but Bones, or a living Skeleton; his Skin 
was all over blackiſh, and very hard, cleaving al- 
moſt inſeparably to the Bones; nor could we ex- 
ternaily diſcover the leaſt Sofneſs of any Muſcles, 
of which, notwithſtanding, the ſolid Parts remain- 
ed under the Skin. 

The Second, who was likewiſe before a very 
corpulent and fat Man, upon the burſting of three 
Veſſels in the Lungs, call'd by the Anatomiſts 
Vomice Pulmonum (trom the leaſt of which, there 
proceeded by Coughing and Retching as much 
Matter as would fill half a common Baſon, and 
from the biggeſt much more, 1n leſs than an Hour's 
time) was in a little while reduced to ſuch a 
Leanneſs, that his Fleſh was quite waſted ; and 
the ſame was attended likewiſe with a con- 
tinual Cough, which laſted even a great while 
after he was aſleep. Notwithſtanding which, 
both theſe Perſons afterwards recovered their 
Health to ſuch a Degree, that the firſt of *em 
was again plump and fleſhy, and the other grew 
extreamly far. I have related both theſe Hiſto- 
ries, becauſe no Body ever queſtion'd, nor can it 
at all be doubted, that theſe Men, in both theſe 
ſo different Caſes, were the ſame Perſons, and that 


their 
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their Fat as well as their lean Bodies might and 
ought to be denominated their viſible and own 


Bodies. 


Secr. XXXI. The own Body, tho allowed to be a 

with an Accretion of foreign Matter, con- 

fiſts of nothing elſe but of ſolid Particles, and chiefly 
Bones. 


XV. Bzrox#+ we proceed, it muſt be here 
again obſerv'd, that the own Body of a Man, tho' 
conſiſting of a Kamen, increaſed with other Mat- 
ters, is, as has been already hinted, only compo- 
{ed of Solid Parts; foraſmuch as the Fluids and the 
Laws are daily changed, and the laſt of em do 
entirely ceaſe at the Time of our Death. 

Moreover, ſince a viſible Body, tho* reduced 
to ſuch a Leanneſs as we have juſt now ſhewn, 
may continue to be the vifible Body, having never 
been entirely deprived of its Fluids during its 
Leanneſs, the own Body muſt be ſtill leſs in Mat- 
ter than the emaciated viſible Body. 

Finally, that this own Body does conſequently 
conſiſt of nothing elſe but Bones and Nerves, of 
which likewiſe the Membranes, and of them the 
Tubes of the Fleſh are compoſed, (See Contempla- 
tion XI. Se. XVII.) and the ſaid Fleſh, when 
the Blood and Humours are ſeparated from it, 
is ſo very ſmall a Part of the viſible Body, that it 
can hardly be ſeen, nor even felt externally in 
the greateſt Leanneſs ; ſo that from hence it ap- 
pears, that the real un Body does chiefly conſiſt 
of mere Bones. 


SECT, 
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Sect. XXXII. The Three Objefions mentioned in 
Sea. XIV. ſolved upon the Suppofition, that the 
own Body does conſiſt of a Stamen increaſed to a 
certain Bigneſs. 


XVI. Now in order to ſolve the former Ob- 
jections likewiſe from this Second Principle, of 
which mention has been made in Se&, XXIV. 
Suppoſe a Child to die, if itbe to beraiſed again 
as a Child, it is zunqueſtionable that it puts off 
by Death its own Body in the vifible one. 

If it be to riſe as a full grown Perſon, it is 
certain that no Atheiſt can deny, but that this 
own Body of the Child would have been filled up 
and cloathed with other Matter that neverbelong- 
ed to the ſame, if the Child had lived to Man's 
Eſtate, and yet it would have remain'd the own 
Body of this Perſon. Now in caſe the Body of 
ſuch a Child ſhould at its Reſurre&ion be increa- 
ſed with the ſame Matter which would have been 
made uſe of if it had remain'd living ; what Rea- 
ſon can there be to affirm, that ſuch a grown Bo- 
dy would not have been the Child's own Body in 
the one Caſe as much as in the other ? 

The ſame Thing may likewiſe be apply'd to a 
Perſon, that in his Youth has loſt a Leg, or an 
Arm, or any other Member ; as likewiſe to thoſe 


Objections, that moſt Men muſt riſe again with 


meagre and waſted Bodies. Foraſmuch as we 
have ſhewn above, Sect. XXX. that not only a 
Body almoſt utterly emaciated, but alſo in the 
Caſe of Job, the ſame Body fill'd with other 
Fluids (ſuch as never belonged to it before) may 
remain the viſihle Body of the ſame Perſon; and 
no Reaſon can be given, why that which happens 
at the Reſurrection to a Body emaciated by Sick- 
neſs, may not likewiſe be apply'd to a Body 

Vor. III. Uuu fill'd 
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fill'd with Parts that render it much more beauti- 
ful, and denominate it the owsz and vi ſible Body 
of the ſame Perſon; the rather, ſince ſuch a Re- 
pletion or Increaſe may likewiſe be made with 
ſuch Matter, which even had ſerved before to 
the filling up of the ſame Body in its Life-time; 
of which, at the Reſurrection, there will be at 


hand a great Quantity, and more than is neceſ- 
ſary. See Sect. XXVII. 


SEC. XXXIII. The Objections of Set. XV. an- 
ſuer'd from the ſaid Principle... 


XVII. FIN ALI, to return an Anſwer to 
the Difficulty which theſe deplorable Philoſophers 
think impoſſible to be ſolv'd, and which they fetch 
from the Example of a Canibal, who was ſuppo- 
ſed to have devour'd a great many Men, and to 
have uſed no other Food : Theſe Gentlemen are 
deſired to obſerve in the firſt Place, that the Foun- 
dation of their Miſtake conſiſts herein, viz. That 
the Body of ſuch a Man-eater can be nouriſh'd as 
well by the own as viſible Body of one or more 
Perſons, the contrary whereof is true. 

To prove this, can a Canibal ſupport his Life 
(not to ſpeak of his Health) wherewith, if no- 
thing but ſuch emaciated Bodies as we have de- 
ſcribed above, were allowed him for Food? Can 
he likewiſe eat Bones that are withered to a great- 
er Degree even than thoſe that are dried in the 
Sun ? Can he be nouriſhed with Nerves and Mem- 
branes entirely and perfectly diveſted of all their 
Juices? For a viſible Body, though never ſo much 
emaciated, can yet be in no Senſe eſteemed an 
own Body, as long as there are any Fluids there- 


in, as we have ſhewn above, S$#&#. XXII. and 


On 
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On the contrary, daily Experience teaches us, 
that what we make uſe of tor Food does belong 
only to the wvifible Body of an Animal, and the 
Fluids that are therein. Thus we know that the 
Gravy of Roaſt Meat, and the Soup of that 
which is down boiled, yields a very hearty Nou- 
riſhment, but that the ſolid Particles belonging to 
thoſe Bodies upon which we feed, are ſeparated 
from the Nutricious Juices, and paſs off through 
the Body. 

To conclude ; Since now the own Body muſt be 
conſidered abſtractly from any Humgurs and Jui- 


ces, and ſince all that ſerves for the Food and 


Nouriſhment of a Man-eater, muſt only be divi- 
ded from the vile Body of the Perſon devour- 
ed; it is plain, that altho' a Canibal had devour- 
ed hundreds of viſible Bodies of other Men, it 
would likewiſe happen, according to the com- 
mon Courſe of Nature, that the ſolid Particles 


diveſted of all their Juices, or the owa Bodies of 


the devoured Perſon, would be diſcharged, or 
caſt out unmingled with thoſe of the Devourer ; 
and conſequently that each of them might ap- 
pear ſeparate and entire at the Time of its Re- 


ſurredtion. 


SEF. XXXIV. Convictious from all the foregoing 
Objections. 


XVIII. Now let an unhappy Atheiſt ask him- 
ſelf ſeriouſly, and in his Retirement, whether all 
theſe Objections which he is wont to fetch from 
Nature, can ſecure him againſt the Poſſibility of 
a Reſurreftion ſo much dreaded by him? And if 
he argues without a Reſolution of not believing 
the ſame, whether theſe ſtudied Evaſions can free 
his Mind from the continual Terrors that muſt 
unavoidably follow the leaſt Refle&ions of an 


Vol. III. Uuu 2 ap- 
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approaching Reſurre&ion, and the Conſiderati- 
ons of appearing before the Judgment-Seat of that 
Juſt and Almighty G 0D, whom he has ſo fre- 

quently, and ſo unworthily Blaſphemed ? | 
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CONTEMPLATION XXIX. 
Of Unknown Things. 


—_— 


SECT. I. Tranfition to Unknown Things, 


INCE we have endeavoured in the forego- 
ing Contemplations, to ſhew from a very ſmall 
part of what is known to us both in the great and 
little World (and we hope likewiſe with unqueſti- 
onable Succeſs) that there is ſuch a Being as a 
Wiſe, Mighty, and Gracious Gop; we might 
here put an end to this Work, were it not that 
even in thoſe Things which are ſtill unknown, and 
which, perhaps, will remain for ever unknown to 
all Men, there did not ſeem to remain ſome Proofs 


great and ſtrong enough to bring unhappy Atheilts 
to a better Mind. 


8 


SECT. II. That there are many Things ſtill unknown. 


Ir will not be very neceſſary to uſe many Ar- 
guments to prove, that there are an unexpreſſible 
Number of Things in the Viſible World, as yet 
unknown to all Men. The different Opinions 
which prevail among the greateſt and moſt learn- 
ed Men, about the Cauſes of the ſame Appearan- 
ces, prove this Aſſertion plain enough; and one 


might 
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might well judge a Man very uncharitable, who 
when any one among thoſe Learned Men had 
proved properly and experimentally the Truth of 
his Opinions, ſhould think of all the reſt, thar 
they could be ſo unreaſonable as to refuſe to com- 
prehend, or ſo ſtupid as not to be able to com- 
prehend this Truth: At leaſt this is certain, that 
if there be three Perſons of different Opinions, 
two of them, and it may be all three, know no- 
thing of the Matter. And, not to repeat here the 
Confeſſions which great and famous Mathemati- 
cians have made of their Ignorance of many 
Things, with a generous Self-Denial (of which 
one may ſee one Example in the thirteenth Hydro- 
flatical Propoſition of Dr. Wallis, and another in 
the eighteenth Optical Lecture of Dr. Barrow, Sef, 
13.) let the proudeſt and moſt ſelf-conceited A- 
theiſt tell us, whether there is any real particular 
thing, ſuch as the ſmalleſt Leaf of Graſs, or the 
moſt contemptible Tuſett, that are perfectiy known to 
him; and concerning which numberleſs Queſti- 
ons might be propoſed tohim, whereof he would 
be ſcarce able to anſwer any ; at leaſt, could he 
tell us concerning one of thoſe, or any other ma- 
terial Being, how the {ſmalleſt and original Parti- 
cles thereof are formed, how diſpoſed, how 
moved, and what ſort of Pores or Interſtices they 
make with one another? And even, not to go ſo 
far, could he with all his Wiſdom be able to ſay, 
how a thing would appear through a good Micro- 
ſcope, unleſs he had taken the Pains before to 
examine the ſame? And after all, ſince there are 
ſo many Things which are quite out of the reach 
of the niceſt Inquiry, one may caſily conclude, 
that in each of them there is a great deal that is 
wholly unknown to him. But this may ſuffice 
here, ſince I cannot imagine that there is any 
Body who would paſs for wiſe or reaſonable, that 
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will not readily own, there are many Things of 
which he is entirely ignorant. 


SEC r. III. Atheiftical Objections anſwered. 


I K xo w very well, that among theſe unhappy 
Men there are ſome, who to clude the Proofs of 
a Wiſe God (the very Thoughts of which is 
dreadful ro them) endeavour to ſcreen themſelves 
againſt the Reproaches of their convinced Minds 
behind theſe unknown Things, ſaying, That if 
there be ſtill ſo much unknown, how can we ex- 
rol the Wiſdom of a Great Creator, which can 
only manifeſt itſelf in the Things that are known? 
To anſwer which, before we proceed any farther, 
and tor the Satisfaction of ſuch as may ſtumble 
thereat, we affirm, Fyſt, That the Wiſdom and 
Skill of an Artificer 1s not ſo much diſplayed by 
the Number of Things he has made, as by the 
Contrivance and Workmanſhip that appears in each 
of them. For Inſtance, need we deſire to ſee 
any more than one Watch well made and skilful- 
ly put together, to judge of the Knowledge of 
the Maker? And if we fee but one compleat Pi- 
ctute of a Painter, will it not be ſufficient to ac- 
knowledge him to be a great Maſter > Now if 
this be true, as it cannot be contradicted, I leave 
it even to the Atheiſt himſelf, whether he muſt 
not own, that in the foregoing Diſcourſes not one, 
but very many Inſtances have been produced, of 
a Wiſdom that governs the World ; and conſe- 
quently, altho' there be an infinite Number of 
Things ſtill unknown, whether thoſe which we 
now know are not abundantly ſufficient to demon- 
ſt.ate the Wiſdom of their Maker: The rather, 
ſince that in knowing ail theſe Things, we know 
a great deal in reſpe& of others that have never 
inquiced into, nor read the Diſcoveries in Natural 

Philoſophy ; 
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Philoſophy; which, however, is very little, in 
Compariſon of what remains to be ſtill known, 


Secondly, Theſe Objectors muſt be told, that a 
Man may be entirely ignorant of the Structure of 
a Machine, and of the Manner how it is put to- 
gether, and yet not be the leſs ſatisfied of the 
Art and Wiſdom of him that framed it; eſpeci— 
ally when one ſees that 1t is accurately and nicely 
adapted to perform ſome great and uſetul Deſign. 
For can any Body obſerve a good Microſcope, 
conſiſting of two or three Glaſſes, ſo wondertully 
contrived for viewing the very ſmalleſt Objects; 
or a noble Teleſcope, made uſe of for the clear 
and diſtin contemplating the Heavenly Bodies, 
ſo vaſtly diſtant from us, and conſequently inviſi- 
ble to our naked Eyes ; or a fine Clock, ſhewing 
the Days, Hours and Minutes, and endued with 
ſeveral other Motions, and yet perſwade himſelf, 
that all theſe were made without any Skill or 
Contrivance, only becauſe the Structure and Diſ- 
poſition of them are unknown to him? 


S Ec r. IV. Unknown Things, tho in themſelves not 
conceivable, do yet prove the Greatneſs of God. 


Ir now it be obvious to every one, that from 
what has been ſaid about Unknown Things, even 
Reaſon will teach us that God may be magnified 
thereby; the Wiſdom of his Holy Word, tho' it 
were not allowed to be Divine, does likewiſe ap- 
pear as plain from thence ; not only becauſe it 
does not make uſe of any Philoſophical or Mathe- 
matical Demonſtrations to prove the Power, Wiſ- 
dom and Goodneſs of God ; but particularly, be- 
cauſe it makes uſe of Things that are unknown to 
Men, and even unſcrutable, in order to convince 
us of the infinite Perfe&ions of God, of the Mcan- 
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neſs and Vileneſs of Man, and to ſhew the Rea- 
ſons that we all have to praiſe Him and admire 
his Glory. 

To give an Inſtance thereof, Whether we ſup- 
poſe the World and all material Beings in it, to 
have been produced in the Beginning by the com- 
manding Word of an Adorable Creator, as is 
confeſſed by Chriſtians ; or whether, according 
to the Hypotheſes of unhappy Atheiſts (for high- 
er than an Hypotheſis they cannot pretend to go) 
it ſhould be admitted, that if not the Form, yet 
the Matter of the World is Eternal : This at leaſt 
will unqueſtionably reſult from each of thoſe Hy- 
potheſes, that all the Particles of which all hu- 
man Bodies are compoſed, have exiſted as long 
as the World, or as long as all Matter itſelf. 

Now then no Body can deny (becauſe it ap- 
pears too plain by Experience) that all the Parts 
of our Bodies did at firſt exiſt in the Food that 
has been made uſe of for the Growth and Increaſe 
thereof, and conſequently in Wheat, Rye, Bar- 
ley, Rice, as alſo in the Fleſh of Oxen, Sheep, 
all kind of Fowls and Fiſhes, in the Fruits of all 
Trees and Plants, and, in one Word, in every thing 
that ſerves to ſupport the Life of Man. Conſe- 
quently that they were likewiſe to be found in every 
thing from whence ſuch Plants and Animals have 
been produced, that is to ſay, in Earth, Water 
and Air ; and thus tracing them ſtill backwards, 
we meet with them in every thing whereof this 
very Earth, Water and Air conſiſts, namely of 
corrupted and putrified, burnt and conſumed Bo- 
dies. So that if we go back from one thing to 
another, and follow this Thread to the Begin- 
ning of the viſible World, muſt not every one 
that ſeriouſly conſiders the ſame, be convinced, 
that his Body, and all the Parts of which it at 
preſent conſiſts, have inceſſantly paſſed 1 one 

IX* 


The Religious Philoſopher. 1079 


Mixture and Compoſition to another, for as many 
Ages as the World has laſted ; ſo that theſe our 
Hands and Feet, and all the Limbs we now poſ- 
ſeſs, have, with reſpe& to their original conſti- 
tuent Particles, been diſperſed and ſcattered thro' 
infinitely different Places for Thouſands of Years 
paſt, growing in Plants upon the Ground, walk- 
ing with Cattle in Meadows, flying with Birds 
in the Air, ſwimming with Fiſhes in the Water, 
and plowed up in the Furrows of the Earth. And 
ſince Water and Air likewiſe do bear a part in 
the Compoſition of our Bodies, the Particles 
thereof which are now mixed with our own 
Fleſh, have been exhaled out of Rivers, have 
aſcended in Vapours, and deſcended in Rain, 
Hail and Snow, have been kindled in Lightning, 
and other Meteors, have been ſcatter'd in Storms, 
and wafted backwards and forwards to all Parts 
of the World by the Winds ; and thus in num- 
berleſs Places, at numberleſs Times, and after 
numberleſs Manners, have undergone numberleſs 
Compoſitions and Mixtures, till they have been 
finally colle&ed and become the conſtituent Parts 
of theſe our Bodies. 

Now tho” nothing of all this implies any Infi- 
nity, or any Incomprehenſibility ; yet the moſt 
ſelk-conceited Atheiſt muſt acknowledge, that 
neither he, nor any one elſe can ever be able to 
trace this his Genealogy or Pedigree ; nor to ſay 
in what Figure, in what Structure, or in what 
Places the Parts of his preſent Body have reſided 
from the Beginning of the World ; and that a 
greater Knowledge than that of all Men living, 
is requiſite to return a proper Anſwer to this 

ueſtion. | 

And the Almighty ſeems ro have propoſed 
much the like Queſtion to Job, to convince him 
in the ſtrongeſt manner of the Divine Glory and 

Greatneſs, 
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Greatneſs, and of his own Vileneſs and Nothing- 
neſs, in the following Words: he, e waſt thou 
when I laid the Foundations of the Earth Declare, 
if thou haſt Underſtanding. Ch. xxxv11j. v. 4. 

After the fame Manner we find King David 
taking an Occaſion to praiſe God, and to acknow- 
ledge his Works to be wonderful, from the Things 
that were unknown to him, but mainfeſt to God 
alone. For after having confeſſed his own Igno- 
rance, and extolled the infinite K1owledge of 
God in theſe Words of the CXXXIXth Pſalm, 
Ver. 6. Such Knowledge is too wonderful for me ; it is 
high, I cannot attain unto it ; he continues to ſay, 
in the 14th and following Verſes, I will praiſe thee, 
for I am fearfully and wonderfully made. And, as if 
he did not thereby ſufficiently acknowiedge his 
own Ignorance, he adds, Marvellous are thy Works, 
and that my Soul knoweth right well. My Subſtance 
(otherwiſe my Bones or Strength) was not hid from 
thee when I was made in ſecret, and curiouſly wrought 
in the loweſt Parts of the Earth. Thine Eyes did ſee 
my Subſtance, yet being imperfett, and in thy Book al! 
my Members were written, which in Continuance were 


' faſhioned, when as yet there was none of them. 


I ſhould not have repeated theſe Things here, 
having had occaſion to ſpeak of them more than 
once already, were 1t not that we find much the 
ſame Expreſſions about the Exiſtence of a human 
Body, as are analogous and uniform to the various 
Obſervations and Diſcoveries of the greateſt Na- 
ruraliſts of our Age: And that an Infidel may 
be fully convinced thereof, let him only read what 
the great Harvey writes thereupon, Exerc. 56. de 
Ord. Part. in Gen. 2 4 

We ſhall find in the aforeſaid Treatiſe, that 
even in the ſecond Month, the whole Frame of 
the little Embryo is of ſuch a ſort of inconſiſtent 
Subſtance, that it cannot be touched without it 
be laid in Water. Let then the Atheiſt conſider, 

whether 
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whether King David had not Reaſon to ſay, that 
he was jearfully made? And would he not be 
friguted, in ſceing how eaſily his precious Body, 
and the tender Limbs thereof may be ſqueez'd to 
Pieces, or turned to a miſhapen Creature, even 
by tae Motion of the Mother's Bowels, and other 
Cauſes ? 
| Secondly, The aforeſ- id Prophet ſays alſo, that 
he 1s wonderfully made; and after the ſame manner 
we hear the tamous Philoſopher Harvey expreſſing 
himſelt with Amazement, Mium diftu, or, tis 
wonderful to ſay it, how far the Embryo or Fruit 
is in the fourth Month advanced in Bigneſs, being 
grown from the length of an Inch to a Span. 
Thirdly, The Pſalmiſt of Iſrael, who names 
his firſt Peginning an imperfef# Subſtance, could 
hardly expreſs this with more emphatical Words 
than the abovementioned Author, when he 
tells us, that in the third Month the little 
Limbs begin to appear; but he adds, Rudi tamen 
forma; that is, in a rough or irregular Form; in- 
ſomuch that even the Muſcles could not be then 
diſtinguiſhed, tho' the Fleſh, or greateſt part of 
the Body be compoſed thereof. And when he* 
proceeds to deſcribe an Embryo four Months old, 
he ſays, that the Head of it was very large, tſſe 
Face without Lips, Checks, or Noſe; that the 
Mouth was likewiſe very large, and the Tongue 
viſible therein, but the Eyes were ſmall but with- 
out Eyelids; that the Fleſh of the Forchead, 
which covered the whole Crown was not yet car- 
tilaginous, far ſhort of having acquired the Con- 
ſiſtence of Bones. Now what Atheiſt can ſay, 
that the Holy Scriptures do not without Reaſon 
compare the Origine of all Men to an imperfect 
Subſtance? The rather, if we add thereto what 
Mr. Dodart ſays in the Hiſtory of the Academy of 
Sciences, 1701, P. 26. It is plain, that à Fœtus has 
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very different Proportions from thoſe of a grown Per- 

ſon; and that of the Limbs of a Man were made ac- 
cordingly, they would be quite mouſtrous, and hardly paſs 
or human. 

Laſtly, Theſe Expreſſions, In thy Book all my 
Members were written, whtch in continuance were ja- 
ſhioned, when as yet there was none of them, Pl. Cxxxix. 
v. 16. do ſhew how well known to him that in- 
ſpired the Holy Penmen, were theſe daily Changes 
of a Fetus, after the ſame manner as they have 
been obſerved in our Ages by the aforeſaid Harvey 
and Malpighi, and as they have been deſcribed in 
Birds by the latter from Day to Day. 

To conclude then ; Let an Atheiſt conſider, 
from the few Paſſages here quoted, and from a 
great deal more that he will find in tne above- 
mentioned Authors, how much is unknown to 
him of his own Formation, and how exceedingly 
he is beholdetMo that great Wiſdom and Power 
which expanded him from the little Stamen and 
Clew in which he was roll'd, firſt to an imper- 
fe& Subſtance, andpatterwards to ſuch a noble 
and well-contrive ithout the leaſt Know- 
ledge or Concurrence dh own Part. 

After theſe two Inſtances, we ſhould paſs on 
to ſomething elſe, did we, not: think it might be 
of ſome uſe to thoſe Philoſophers who mean well, 
and do even read their Bibles with Reverence, 
to ſhow them a Miſtake into which they fall, by 
depending more upon the Hypotheſes they have 
learnt from their Maſters, than upon true Experi- 
ments, and are accordingly perſwaded, that ma- 
ny of thoſe Things which the Holy Writ, to re- 
preſent the Praiſe and Glory of the great Creator 
and Governour of the World, places among thoſe 
that are unknoun, are now diſcover'd and thoroughly 
known in our Days; and conſequently, that ſome 


at leaſt of the Queſtions propoſed by Job, * 
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by Reaſon of the ſlender Knowledge of the Na- 
turaliſts who lived in thoſe Ages, were really 
great Myſteries and Secrets then, are yet eaſily 
accounted for by the Moderns. 

Thus the Queſtion of Elihu to Job, Ch. xxxvij. 
v. 17.) How thy Garments are worn, when he quieteth 
the Earth by the South Wind ?) did not appear pro- 
per to a ſerious and learned Divine of my Ac- 
quaintance, becauſe he thought with moſt of the 
Philoſophers of rhis Age, he was able to prove, 
that the Warmth of the Air (which, as ſeveral 
other great Commentators, he underſtood to be 
here meant) was only to be aſcribed to the Ope- 
rations and perpendicular Deſcent of the Sun- 
Beams. 

But to convince all thoſe who are of the ſame 
Opinion, as indeed it is the common Opinion of 
many Naturaliſts, of the great Wiſdom of the 
Author of this Expreſſion, and to let them ſee 
how much there remains ſtill unknown in this Phæ- 
nomenon, let them only take the Trouble of per- 
uſing what that eminent Inquirer into the Secrets 
of Nature, Dr. Halley, (as we find it in the Tranſ- 
actions of the Royal Society) writes very accurate- 
ly and mathematically, about the Warmth which 
is produced by the Sun only in ſeveral Parts of 
the World ; and how juſtly he ſays, that he knows 
no Reaſon why the Day, which is 24 Hours 
Jong under the North-Pole, atthe time when the 
Sun is in the Tropic of Cancer, ſhould not be as 
hot there as that of the People who live under 
the Equinox, when the Sun is dire&ly over their 
Heads? Foraſmuch as by an exact Calculation, 
which he there makes, p. 333. he finds, that the 
Heat of each Day being reckon'd together, the 


Day under the Pole does as much exceed that of 
the Equinox, as 5 does 4. 


They 
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They who pleaſe, may read the ſaid Calcula- 
tion demonſtrated by him. It is ſufficient for us 
to have proved, that principal Philoſophers are 
likewiſe convinced, that a greater or leſſer Heat 
is not to be imputed to a greater or leſſer Height 
or Proximity of the Sun only. 

And that the moſt famous Mathematicians, 
and greateſt Genius's, have not been aſhamed 
freely to acknowledge their Ignorance of the true 
Cauſesof this Heat, may appear from the Hiſtory 
of the French Academy of Sciences, An. 1705. p. 49, 
and 50, where we meet with a circumſtantial Ac- 
count, that the People of Montpelier felt ſo vio- 
lent a Heat on the 3oth of July, that none of em 
ever remembered the like : The Air wasas warm 
as if it came out of the Furnace of a Glaſs-Houſe, 
nor could they be cool any where but in their 
Cellars. All the Thermometers or Weather- 
Glaſſes which had been made by Mr. Hubin, burſt 
in Pieces, and others repreſented ſuch a Degrce 
of Heat as was ſufficient for melting Fat or Suet. 
Moſt of the Vines were ſet on fire that Day, 
which was never known before in that Country, 
That on the zoth of Auguſt the Heat was yet 
greater at Paris, and the Thermometer of Mon, 
Caſſini broke about Two o'Clock, tho' it had laſt- 
ed 36 Years; an Argument that the Air of Paris 
had never been ſo heated in all that Time. Aft- 
ter all which, the Hiſtorian goes on in theſe em- 
phatical Words: Who would not have imagined that 
in the great Heat of this Summer, the Burning-Glaſs 
of the Palace-Royal ſhould have produced greater Ef- 
fefts than at any other Time? And yet it fell out quite 
contrary, and certainly (which is well worth obſerv- 
ing) one would not have judged ſo, by any Syſtem of 
Philoſophy. Monſ. Homberg did likewiſe obſerve, 
that the Sun- Beams being collected by the ſaid 


Burning-Glaſs, exerted little or no extraordinary 
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Strength, at the very Time when thoſe which 
came directly down from the Sun, diſperſed as 
they were, did in a Manner inflame the whole 
Region of Air. 

Now LI leave every Man to judge whether any 
plainer Confeſſion is to be expected from ſuch 
learned Men, from whence to conclude, that 
the juſt and perfect Cauſe of the Warmth of the 
Air is as yet unknown to us. 5 

1 ſhall not here repeat the Opinions of the 
ſaid Monſ. Homberg, which he himſelf does not 
pretend to be more than Conjectures. And the 
very Experiment which is there ſubjoin'd, and 
which ſeems to have ſome Analogy with this ſur- 
prizing Phenomenon (as it is there expreſly named) 
is not even leſs wonderful hitherto. For it ſhows 
that a Chafing-Diſn filled with burning Coals, and 
placed between the Focus and the Glaſs, in ſuch 
a manner that the refle&ed Rays are obliged to 
paſs thro' the Evaporations of thoſe glowing 
Coals, the Action of the {aid Glaſs were notably 
weaken'd thereby. 

They who are deſirous to ſee more of the a- 
mazing Properties of the Augmentation and Di- 
minution of the Force of this Burning-Glaſs, 
and ſuch as the beſt Naturaliſt would be unable, 
perhaps, to deduce from his own Principles, if 
his Obſervations did not verify the ſame, may 
conſult the above-mention'd Place. -* 

We might preduce ſeveral other Experiments 
in further Confirmation of what we have ad- 
vanced. To be inform'd of one of'them, we 
need only conſuit the 2d and 11th Propoſition of 
the XXVIth Chapter of the 2d Book of Vare- 
nius's Geography, where he ſays, That in the Tor- 
rid Zone, which lies between the Tropicks, the 
Seaſons of the Year are entirely different from 
what we ſhould expect from the Courſe of the 


Sun; 
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Sun; ſo that in ſome Places tis Winter when the 
Sun is vertical, or juſt over their Heads, and 
Summer, when it is at its greateſt Diſtance ; for 
which Reaſon that Author is forced to diſtinguiſh 
the Seaſons of thoſe Countries into Caleſtes and 
Terreſtres ; that is, ſuch :as are conformable to th 

Influences of the Heaven or Earth. | 


SECT. V. It is unknown, whether the Earth or the 
| Sun moves. 


Ir now (paſſing by a great Number of Things 
that are ſtill unknown) we proceed in the laſt 
Place to give a famous Inſtance of one more un- 
known Thing, namely, whether the Sun or the 
Earth moves, and conſequently to which of them 
we owe the Days and Nights, and the Seaſons 
of the Year : I doubt not but it may appear very 
ſurpriſing to many, and eſpecially to thoſe who 
without having taken the Pains, or had an Oc- 


caſion experimentally to enquire into Aſtronomy 


themſelves, do found the whole Structure of Na- 
tural Philoſophy upon this or that Hypotheſis ; 
tho' otherwiſe the greateſt Mathematicians are 
fully convinced, that altho' there has been per- 
haps no other Thing examined into with more 
P. ins, Charge and Application, in order to know 
the ſame with Certainty, yet nothing entirely po- 
ſitive can be advanced concerning it. 


Ster. VI. Such Ignorance proceeds, Firſt, from the 


Diſagreement of great Aſtronomers. 


Now to ſatisfy every unprejudiced Perſon of 
the Truth of what we have aſſerted, we ſhall en- 
deavour to prove it, Firſt, from the Diſagree- 
ment of the greateſt Inquirers into this Matter. 


Accordingly we find among the Ancients, that 
| Philolaus 
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Philolaus held one fide of the Gueſtion, and Prole- 
my the other; and among the Moderns Tycho Brahe 
maintains that the Earth ſtands ſtill; but Kepler 
that it moves, and both theſe wete famous Aſtro. 
nomers. It may be the Reader will be ſurpriſes 
that I have not mentioned the Great Copernicus; 
but the Reaſon why I have omitted him is, be- 
cauſe we find that he himſelf was convinced, that 
nothing could be certainly laid down concerning 
this matter in his Time, as we ſhall ſhew more 
fully by and by. Others again ſuppoſe the Di- 
urnal Motion of the Earth about its own Axis 
but an Annual Motion of the Sun, who arc there- 
fore called Semi-Tychonics; and they likewiſe do 
thereby account for all the preſent known Pheno- 
mena, as well as Copernicus and Tycho Brahe. 

To ſee this proved, we may conſult Dr. Gre- 
gory's Aſtronomy; at the Eleventh Part of the 
Firſt Book, together with many more Authors, 
who have with great Skill and Judgment ſhewn 
the Laws and Directions of the Motions whete- 
by each of theſe three Hypotheſes may be ſup- 
ported. | 
Since then theſe gteat Men, from whom only 
one might expe& a Determination of theſe Diſa- 
greements, ſince they who have inquired into 
the Matter with ſo much more Care and Appli- 
cation than others; do till differ ſo much among 
themſelves about the ſame, can any one believe 
that they would not long ſince have agreed in one 
and the ſame Opinion, if ever it had been fully 
and rightly proved? The father, foraſmuch as 
we find that they do not make the leaſt Difficulty 
to depart from the Opinions of Ptolemy, concern- 
ing the Ways, or rather the Revolutions of Ve- 
nus and Mercury (which he ſuppoſes to revolve 
about the Earth) as ſoon as ever the Experiments 

V or. III. XxX and 
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and Obſervations made by Teleſcopes had taught 


them, that theſe Planets moved only about the 


Sun, and by no means about the Earth ; where- 
fore, as long as this Diſagreement laſts between 


the greateſt Mathematicians, we may be pretty 
ſure that no Body has been able to ſee a ſolid 


Foundation of Truth in the Proofs produced by 


others ; and conſequently that other Arguments 


which only depend on the Obſervations of thoſe, 


have not hitherto been able to prove any thingcer- 
tain thereof, 


Szcr. VIII. Secondly, Becauſe great Aſtronomers 


do themſelves own that they are uncertain about this 
Matter. 


Secondly, This may likewiſe be inferr'd from 
hence, that the moſt famous and moſt skilful A- 
ſtronomers, after having employed ſo much Pains 
in this Inquiry, do freely and » honeſtly confeſs, 
that they are ſtill entirely uncertain, concerning 
the Motion or Reſt of the Earth; which Confeſ- 
fion is yet ſtronger for this Purpoſe, than their 
Diſagreement. 

And to the end that this may not ſeem incredi- 
ble to thoſe who have a higher Opinion of theſe 
Mathematicians than they have of themſelves, 
we will quote ſome of em, to witneſs the Truth 
of what is here advanced : Thus I remember, that 
having had the Honour to diſcourſe with the great 
Mr. Huygens about other Matters, and asking him 
whether he could affirm any thing, with Certain- 
ty, about the Earth's Motion ; he was pleaſed 
to anſwer, That it was his Opinion, that as long as 


we were upon this Earth, no Body could be able fully 
ro prove the ſame. | 


Thus 
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Thus likewiſe we ſee Sir Iſaac Newton, tho” 
with Mr. Huygens he commonly ſuppoſes the 
Earth to move, yet he mentions: the Matter with 
great Caution, and without advancing any thing 
poſitively ; See Princip. Philoſ. p. 375, of the ſe- 
cond Edition, where it being affirmed, among the 
Hypotheſes, that the Centre of the World is at 
reſt, and not moved ; this Reaſon is added, this is 
alllued on of all Hands, whilft at the ſame time ſome 
make the Earth, others the Sun, to be at Reſt in the 
Centre of the World. Welikewiſe find in the fourth 
Phenomenon, this Exprefſion ; Of the five Principal 
Planets, and (of the Sun about the Earth or) of the 
Earth about the Sun, the Times of the Revolution 
are, &c. and in the fourth Propoſition of the ſaid 
third Book, towards the End, we ſee theſe Words, 
This Calculation (which is of ſome Moment) 38 
founded on the Hypotheſis of the Immobility of the 
Earth. 

And can any one ſpeak out more plainly here- 
upon, than the famous and ſo highly eſteemed 
Mathematician, P. Herigonus ; who in his Curſus 
Mathem. de Sphæra Mundi, p. 53. uſes theſe poſi- 
tive Words: ¶Mhether the Earth is in the Centre of 
the Firmament, or out of it : Or, whether it is mov- 
ed or not moved, cannot be proved by any Mathemati- 
cal Demonſtration, 

And that we may know that other great Men 
do likewiſe ſpeak doubtfully of the Earth's Moti- 
on, we need only read the laſt Lines in p. 273, of 
Dr. Gregory's Aſtronomy ; where ſpeaking of the 
Parallax of the fixed Stars, with reſpect to the 
Earth's Way, he thus concludes : For after this 
Manner they might put the Motion of the Earth out 
of doubt, which every one would own is well worth the 
while. By which he ſhews how uncertain that 
Matter ſtill is. 
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The Opinion of Mr. de la Hire, in the Preface 
to his Aſtronomy, 1s likewiſe declared upon this 
Matter; that great Aſtronomer ſaying, But afier 
I had compoſed ſome Tables of the daily and yearly Mo- 
tion of the Sun, or of the Earth, &c, from whence 
it plainly appears, that he durſt by no means de- 
termine the Matter. 

Thus we find in the Memoirs of the French Aca- 
demy, 1707, p. 14. That Mr. Varignon having 
ſaid, that Ricciolus had given ſeveral Reaſons for 
the Immobility of the Earth, and that de Angelis 
had returned an Anſwer to it, he the ſaid Mr. Va- 
rignon, far from determining which of 'em was in 
the right, contented himſelf with declaring only, 
that he did not undertake to inquire into their Argu- 
ments ; but ſuggeſted another Difficulty, which 
ſeems to render the Earth's Motion yet more un- 
certain. 

If now down to this preſent Time, in which 
moſt of theſe Things have been written, one on- 
ly ſolid Proof, to determine whether the Earth 
moved or ſtood ſtill, had been known to theſe 
great Men ; can it be ſuppoſed that Perſons of 
their Learning, moſt of whom form their Com- 
putations upon the Hypotheſis of a moving Earth, 


would have ſpoken ſo doubtfully and uncertainly 
thereof. 


Szcr, VIII. Thirdly, Becauſe the Parallax from 
the Annual Motion is ſtill uncertain. 


Thirdly, It is true, that Mr. Flamftead is of 
Opinion, that he 1s able to prove, from his 
Obſervations, a Parallax of the fixed Stars, and 
conſequently that the Earth moves; but with 
how little Certainty, may appear from the Place 
that we lately quoted out of Dr. Gregory's Aſtro- 

nomy, 
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nomy, to which Mr. H/hiſtor has replied in De- 
fence of Mr. Flamſtead : But this whole Diſcove- 
ry ſeems to be bur of little Uſe for this Purpoſe, 
chiefly from what we read of Mr. Caſſini, the 
younger, in the Tranſattions of the French Acade- 
my for the Year 1696. to which Mr. Jhiſton an- 
ſwering in his Prælect. Phyfic. Mathem. p. 202. (as 
much as he ſeems inclined to maintain the Cer- 
tainty of the Earth's Motion from the above- 
mention'd Obſervations, for nothing certain can 
be concluded upon any other Principle) does con- 
feſs, that Mr. Flamſtead does not argue right in eve- 
ry thing, as the French have lately obſerved ; and that 
he often deduces the Parallax of the fix d Stars from 
the Phanomena, that do by ng means prove the ſame ; 
which in ſo great an Aſtronomer as he was, appeared 
very ſtrange to him : Concluding with the following 
Words, after he had faid ſomething which did 
not imply much Certainty ; but this muſt be left to 
the farther Diligence and Wiſdom of the Aſtronomers, 
So that this Gentleman, who 1s otherwiſe wont 
to declare himſelf with very ſtrong Expreſſions 
againſt thoſe that maintain the Immobility of the 
Earth, does nevertheleſs in this Caſe, as it ap- 
pears from his own Words, finally leave the Mat- 
rer undetermined. 

Now how little Hopes remain to find a Para!- 
lax of the fix'd Stars, whereupon to build with 
any Certainty, may be ſeen by Sect. XI. of the 
zd Book of Dr. Gregory's Aſtronomy, and from the 
Coſmotheoros of Mr. Huygens, p. 134, &c. ſo like- 
wiſe Sir Iſaac Newton ſays, Princip. Philoſ. Lib. 3. 
Sect. 14. That the Stars have no remarkable Parallax 
proceeding from the Annual Motion of the Earth. 
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Sx cr. IX. Nothing can be inferr d from the Expreſ- 


ions uſed by great Aſtronomers, about the Earth's 
Motion. 


No w tho' the greateſt Mathematicians of this 
Age are not aſhamed freely to own their Uncer- 
ramty, as to the Motion or Reſt of the Earth; yet 
there is another Sort of Philoſophers, who bein 
but little skilled in Aſtronomy, or Mathematicks, 
do confidently and poſitively maintain, that the 
Earth moves ; becauſe they cannot imagine that 
ſo many, and ſo great Men, ſhould in their Wri- 
ting and Calculations, ſuppoſe the ſame, if they 
were not fully aſſured thereof. 

Now to convince them, that the Mathemati- 
cians themſelves do not always give Credit to their 
own Hypotheſes, there needs no more to be ſaid, 
but that it is ſufficient for Mathematicians, that 
they can moſt conveniently deduce from thence 
the hitherto known Phænomena, without conſider- 
ing, in the leaſt, whether they be true or no: A 
great Proof thereof may be found in a certain 
kind of Preamble to the Book of the famous Co- 
pernicus, the whole of which were worthy to be 
tranſcribed by us, had it not been too large. It 
is there ſaid, that it is not neceſſary that the Hypothe- 
ſes ſhould be even probable, and that it is enough if the 
Calculations may be thereby made to agree with the Ex- 
periments. And afterwards, and fince various Hy- 
potheſes are often adapted to one Motion, (as in the 
Curſe of the Sun, an Excentricity and a Motion about 
the Center) an Aſtronomer may chuſe that which is moſt 
eafily comprehended : A greater Probability may, per- 
haps, be required from a Philoſopher, yet neither of 
them can be able to diſcover any thing with Certainty, 
unleſs God reveals it to them, Whereupon, finally, theſe 


emphatical 
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emphatical Words follow : Let no Body, ſo far as it 


concerns an Hypotheſis, expect any thing certain from A- 
ſtrozomy 3 fince it won't afford any Thing like that, leaſt by 
admitting for Truth that which is areſs'd up for other 


Purpoſes, he ſhould leave this Science with greater Folly 


than he engaged in it. I don't know whether any 
one could more ſtrongly confirm what has been 
ſaid before; and I think that the foregoing Ob- 
jections are ſufficiently anſwered hitherto, by re- 
terring our Readers to the Authors of theſe ſeve- 
ral Books. 

Thus we find in the Text of Copernicus himſelf, 
Lib. I. Cap. X. p. 20. That this great Aſtronomer, 
inſtead of producing Reaſons to ſupport the 
Truth of his Hypotheſis, contents himſelf with 
ſaying, Which I think we ought to admit more readily, 
than to puzzle and confound our Minds with an infi- 
nite Number of Circles. 

After the ſame manner, ſays S. Stevin, in the 
5th Propoſition of the Celeſtial Appearances, with re- 
ſpe& to a moving Earth ; That it does not appear 
neceſſarily, that the Sun ſhould be in the Center of the 
fix d Stars, but that it is allowed to be ſo for good Rea- 
fons. And would you know his Reaſons ? They 
are the following: After having ſaid, that it may 
be ſuppoſed, but, according to his Opinion, not 
fully proved ; he concludes thus : But it is more 
convenient to allow the Sun to be in the Center of the 
World, becauſe other Phænomena may. be more eaſily 
aud rationally ſolv d thereby. | 

Thus we hear the 3 Kepler ſpeaking in 
his Epitom. Aſtronom. p. 448, and again 673. When 
theſe Cauſes are underſtood, tho they be not believed, 
but only ſuppoſed, the Uſe thereof will be very eaſy. 

But the ſame is very plainly made out by the 
Tranſaftions of the Royal French Academy, 1709- 
where Mr. Caſſini, afrer having ſpoken of the 
827755 XXX 4 Uſes, 
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Uſes, Properties and Advantages of old and new 
Hypotheſes with great Learning, (but without 
maintaining the Truth of any of em) deſcribes 
very curious Pianetary Machines, all of whichare 
founded upon the Suppoſition of the Earth's Im- 
mobility. For which Reaſon likewiſe he places 
the ſame immoveably, in the middle of thoſe El- 
lipfes, which the Planets ſeem to revolve in, in 
the Space of ſeveral Years, with regard to the 
Earth itſelf; and he even marks the appearing Re- 
volution of the Sun about the Earth with a prick- 
ed Circle. Now every Body knows, that altho*' 
this great Aſtronomer does here uſe the Hypothe- 
fis of an immoveable Earth, yet he does by no 
means aſſert the Truth thereof; nay, he ſome- 
times uſes a different one. 

From all which it appears, that theſe ſo highly 
eſteemed Mathematicians do more conſider the 
Convenieney than the Truth of their Hypotheſes 
in very many Caſes. Bur ſince ſome do pay ſuch 
a blind Deference to their Science, that when 
they ſee an Hypotheſis uſed bytMen of a great 
Name, they take it only upon their Credit ; there- 
fore to convinee theſe Gentlemen likewiſe, that 
we don't ſpeak at random, when we affirm, that 
ſach a Mathematician does for the foregoing Rea- 
ſons of Conveniency advance an Hypotheſis, 
which is not only abſolutely falſe, but even al- 
lowed to be ſo by himſelf, we ſhall preſent our 
Reader with a few Examples thereof. 

Thus the Mathemaricians do ſuppoſe imagina- 
ry Lines and Circles for the Conſtruction of thoſe 
ſo uſeful Tables of Sines and Tangents, @c. and 
in thoſe of Logarithms, that all Numbers are the 
true ones; whereas among Hundreds of them, 
there be very few that are really ſo : For which 
Reaſon alſo, aud that the Difference between 
IM ; true 
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true and falſe may be the leſs, their Way is to 
uſe ſuch great Numbers. 

So likewiſe Surveyors, or thoſe that meaſure 
Land, tho' they find ſome Lines to be a little 
crooked, and ſometimes go in and out in ſmall 
Angles, yet they take them for ſtrait ones ; pro- 
vided only that from the Suppoſition of ſuch a 
known Falfity a greater Convenience reſults, and 
the Difference be not very conſiderable, | 

Who does not know, that making the Degrees 
of Latitude larger and larger in Navigation, is no- 
thing but a meer Fiction, and only that one may 
with more Conveniency make good the real De- 
creaſe of each Degree of Longitude, though ſuch 
uſeful and neceſſary Tables are calculated upon 
the ſame Foundation ? 

Though it be known to ſuch as underſtand Op- 
tics, that Spherical Glaſles never colle& the Rays 
into a Point, (excepting in one or two Caſes) as 
Glaſſes of ſome other Figures do: Yet how com- 
mon a Thing is it in the making of Teleſcopes or 
Microſcopes, to ſuppoſe the ſame, contrary to 
Truth; and the Demonſtration of the Practical 
Part is founded thereupon, even by ſuch as know 
that this is a manifeſt Falſity in the Theory? 

What is more common than to ſuppoſe in Sa- 
tics, that two Plumets fall down in ſtrait Lines 
parallel to each other, whereas they would not- 
withſtanding both meet at the Centre of the 
Earth? 

In like manner, and upon the ſame Foundati- 
ons, tis ſuppoſed by Gunners, and even by thoſe 
famous Mathematicians that write upon the Arr 
ok throwing Bombs, that their Balls by the Force 
of the Powder, and their own Gravity, do de- 
ſcribe a Line, which they call a Parabola ; where- 
as if they conſidered the Refiſtance of the 2 

an 


—— 
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and other Cauſes aforemention'd, they would 
know that the Properties thereof were very dif- 
ferent. 

In Dialling, we ſuppoſe the Center of the Earth, 
or rather of the Sun's Courſe, to be always at the 
Top of the Perpendicular Style (when the Sha- 
dow of it, as a Nodus, ſhews the Hour) where- 
ſoever the Dial be plac'd upon the whole Earth, 
though every Body knows it to be contrary to 
the Truth. 

Thus all the ancient and modern Aſtronomers 
have always taken it for a Foundation of their 
Calculations, that the true or apparent daily Mo- 
tion of the Sun is in a Circle parallel or equally 
diſtant from the Equinoctial, notwithſtanding that 
this Line, by the intermixing of the Sun's or 
Earth's Annual Courſe, comes nearer to a Screw 
or Spiral Line, than a Circle, as is well known to 
the Aſtronomers. 8 

After having ſhewn all this in ſo many Branches 
of the Mathematicks, I don't think that a more 
expreſs Demonſtration will be required, to make 
appear, that altho' ſome of the chiefeſt among 
the Aſtronomers do ſuppoſe either the Motion or 
Reſt of the Sun, and found their Calculations 
thereupon, yet this does not in the leaſt ſhake 
either the one Hypotheſis or the other: Since, 
provided the Miſtakes be not of too great Im- 
portance, they frequently make uſe of Hypothe- 
ſes for Convenience ſake, which they themſelves 
know to be falſe. 
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Srcr. XI. The Simplicity of an Hypotheſis is not al- 
ways an Argument of its Truth. 


Turk is yet one Argument from whence 

ſome People do conclude a little too haſtily, that 
the Hypotheſis of the, Earth's Motion is true; 
namely, becauſe it appears to them the more ſim- 
ple of all: And for farther Proof, ſay, that it is 
moſt becoming the Wiſdom of the great Creator, 
to bring about the greateſt Matters after the moſt 
fimple Manner. 
We ſhall not here enter into a large Diſcuſſion 
about the Weakneſs of this Characteriſtic; ſince 
no Body can know, when a Machine is ſhewed to 
him, whether it be the moſt ſimple or no, unleſs 
all the Views and Ends of him that invented it 
were at the ſame time diſcloſed to him, which 
none. will preſume to affirm concerning the Stru- 
cture of the viſible World: For upon this Foun- 
dation, thoſe who maintain the Sun's or the 
Earth's Way to be Circular, contrary to Expe- 
rience, might juſtly alledge, that their Opinion 
had more Truth in it than that of thoſe who 
maintained the ſame to move in an Ellipſe or 
oval Figure: Foraſmuch as beyond all Diſpute the 
Figure of a Circle is more ſimple than that of an 
Ellipfis. 

But to come a little cloſer ; let ſuch as main- 
tain this, tell us what is the Reaſon why all A- 
ſtronomers, at leaſt all that I know, and among 
whom there are likewiſe many that zealouſly con- 
tend for the Earth's moving, and the Sun's ſtand- 
ing ſill, as Copernicus himſelf, and ſince him Kep- 
ler, Lantsberg, and in our time, the North-Hol- 
lander, Richard Rembramſen van Nierop ; tho” all 
of them do in the Theory, or annual Courſe from 
Eaſt to Weſt, maintain the Hypotheſis of a mov- 


ing 
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ing Earth, ( foraſmuch as the Calculations are 
much more convenient according to them in this 
Caſe) yet in every Thing that belongs to the 
Spharics, or daily Revolution from Eaſt to Weſt, 
they are wont to make their Figures and Calcula- 
tions directly contrary to their own Notions, up- 
on the Foot of a moving Sun and a reſting Earth, 
tho' they commonly ſtart the greateſt Objections 
againſt this laſt, 

Of what has been ſaid, there is no farther Proof 
neceſſary, ſince this is apparent to every Body in 
almoſt all Figures that are uſed by them to this 
Purpoſe ; in which they are even wont to expreſs 
the Parallels in which the Sun daily moves, and 
to call them by that Name. It ſeems to me like- 
wiſe to be particularly remarkable, that Mr. hi- 
ſton himſelf, who is otherwiſe ſo great a Cham- 
pion for a moving Earth, does tranſcribe the De- 
monſtration of the Manner after which Mr. Caf- 
ſiui has ſo ingeniouſly obſerved the Parallax of 
the Planets, into his Prælect. Aſtron. p. 75, &c. 
with ſo great reſpect from the Act. Lipſ. 1685, ah 
molt in the Words of Mr. Blanchini; notwith- 
ſanding that the ſame is formed upon the Hypo- 
theſis of a fix'd Earth, and the daily Revolution 
of the fix'd Stars and Planets, ſhewing what he 
himſelf terms it, The daily Revolution of Mars in a - 
Circle, and often uſing this Expreſſion, That Mars 
and the fix'd Stars are moved and carried round about 
by the Diurnal Motion. 

We might produce many more Inſtances here, 
to ſhew how little Account is made of all Hypo- 
theſes; but having dwelt ſo long upon this Mat- 
ter already, we chooſe rather to refer aur Rea- 
der to the Preface of Mr. de la Hire's Aftronomy ; 
there is likewiſe ſamething ſaid about the ſame in 
our Iatroduct ion, Set. IK on 77 1 
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SF r. XII. A Conclufion from the Whole, that nei- 


ther the Sun's nor the Earth's Motion has ever been 
rightly proved. 


N ow to come to a Concluſion from what has 
been hitherto {aid of the Motion or Reſt of the 
Earth. | 

I. Since the greateſt Men do ſtill differ upon 
this Point, and no Body has yet been ever able to 
produce a fix'd and ſolid Proof of the Truth on 
one Side or the or other. (Sef7. VI.) 

II. Since ſuch famous Mathematicians and prin- 
cipal Aſtronomers as Huygens, Newton, la Hire, 
Varignon, (to whom few will dare to compare 
themſelves in the Knowledge of Aſtronomy, with- 
-out being thought very preſumptuous and con- 
ceited) and ſo many other have ingenuouſly con- 
feſled their Uncertainty in this Matter, tho* they 
are of the molt modern, ſome of them being {til} 
alive, and all till lately ; and conſequently have 
had the beſt Opportunities that can be yet pro- 
cured of examining into every Thing that has 
been diſcover'd concerning the ſame. (48. VIII.) 

III. Since the hopes ot finding out the Paral- 
lax, and Diſtance of the fix'd Stars from the 
Earth, are very ſmall, by which otherwiſe the 
Matter might be determined after a good, if not 
the beſt Manner. (Sed. IX.) 

IV. Since we cannot find any Demonſtration 
of the Proof upon it, becauſe very learned Men 
have indifferently made uſe of the one or the other 
Hypotheſis ; foraſmuch as in almoſt all the 
Branches of Mathematicks, Hypotheſes are ufed 
not to ſhew how the Thing is really in it ſelf, but 
only in order to deduce from thence the known 
Phenemena with the greateſt Covenience, and 


with 
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with the leaſt ſenſible Difference; ſo that even 
Things that are known to be entirely diſagreeing 
with Truth, are frequently ſuppoſed, for the afore- 
ſaid Reaſons, even by the greateſt Men that treat 
of Mathematical Matters. (Set. X.) 

V. And laſtly, fince the ſame Mathematicians 

do one while make uſe of this Hypotheſis, ano- 
ther while of that, according to their Conveni- 
ence in preſent Caſes, or for the eaſe of their Cal- 
culations, or for the better Conception thereof; 
or Deſcription of them by * in the moſt 
plain and ſimple Manner. (Set. XI.) 
Let every Body conſider with himſelf, whether 
he can be perſwaded, that there will ever be diſ- 
covered any ſolid or proper Proof, ſuch as may 
be ſufficient experimentally to convince Men, that 
the Motion or Reſt of this Globe of the Earth is 
demonſtrable, clearly and plainly, and to the Sa- 
tisfaftion of true Mathematicians : At leaſt if 
any one ſhould pretend to aſſert this, it would be 
the ſame Thing as if he ſhould declare, that all 
thoſe great and learned Aſtronomers above-named, 
have been either ſo ignorant as not to be able, or 
ſo malicious as not to be willing to underſtand 
ſuch a Proof ; which any Man who is juſt and rca- 
ſonable, muſt think to be the greateſt Abſurdity. 


The End of the Third and Laſt Volume, 


